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 WEEAGE
The
Seve
nth
Annu
ai
Repo
rt o
f th
e Gr
eat
Lake
s Wa
ter
Quai
ity
Boar
d to
the
Inte
rnat
iona
i J
oint
Comm
issi
on r
evie
ws
the
prog
ress
made
by t
he U
nite
d S
tate
s
and
Cana
da t
o co
mpiy
with
the
goai
s of
the
1972
Grea
t La
kes
Wate
r Qu
aiit
y
Agr
eem
ent
.
Thi
s i
s t
he
fina
] r
epo
rt
und
er
the
197
2 A
gre
eme
nt.
In accordance with the provisions of the 1972 Agreement, the Governments
conducted a comprehensive review of the operation and effectiveness of the
Agre
emen
t d
urin
g th
e fi
fth
year
afte
r it
s co
ming
into
forc
e.
In N
ovem
ber
1978
the Governments of Canada and the United States, having decided that the 1972
Agre
emen
t an
d su
bseq
uent
repo
rts
by
the I
nter
nati
onai
Join
t Co
mmis
sion
provided a sound basis for new and more effective cooperative actions to
restore and enhance water quality in the Great Lakes ecosystem, signed a new
Agreement. Future reports by the Water Quaiity Board wiii advise the Commis-
sion on the progress and effectiveness of the 1978 Water Quaiity Agreement.
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ETﬂGHUGHTS
WATER QUALITY
0
Th
er
e
are
fo
rt
y—
ei
gh
t
pr
ob
le
m
ar
ea
s
wh
er
e
wa
te
rq
ua
li
ty
ob
je
ct
iv
es
or
sta
nda
rds
wer
e
exc
eed
ed,
one
mor
e
tha
n
rep
ort
ed
in
197
7.
Two
new
pro
ble
m
ar
ea
s
we
re
id
en
ti
fi
ed
:
at
Mi
ss
is
sa
ug
a,
On
ta
ri
o
on
La
ke
On
ta
ri
o;
and
at
Gra
ss
Riv
er,
New
Yor
k
on
the
St.
Law
ren
ce
Riv
er.
In
Mic
hig
an,
the
Pin
e
Ri
ve
r,
wh
ic
h
di
sc
ha
rg
es
to
the
St.
Cl
ai
r
Ri
ve
r,
is
no
lo
ng
er
co
ns
id
er
ed
a
problem area.
De
cr
ea
se
s
in
the
co
nc
en
tr
at
io
n
of
DDT
,
DDE
,
di
el
dr
in
,
HCB
,
mi
re
x,
and
PC
Bs
in
her
rin
g
gul
l
egg
s
fro
m
lak
es
Sup
eri
or,
Hur
on,
Eri
e,
and
Ont
ari
o
wer
e
ob
se
rv
ed
in
197
8.
Th
e
low
re
pr
od
uc
ti
ve
su
cc
es
s
of
he
rr
in
g
gul
l
po
pu
la
ti
on
s
tha
t
was
rep
ort
ed
las
t y
ear
in
Lak
e
Ont
ari
o
is
no
lon
ger
app
are
nt.
Her
rin
g
gul
l
re
pr
od
uc
ti
on
ra
te
s
no
w
ap
pe
ar
no
rm
al
in
all
bo
un
da
ry
lak
es.
St
ud
ie
s
of
rep
rod
uct
ion
rat
es
of
her
rin
g
gul
l
egg
s
wer
e
ini
tia
ted
las
t y
ear
in
Lake Michigan.
PC
Bs
in
ea
st
er
n
La
ke
Mi
ch
ig
an
co
ho
sa
lm
on
fr
om
th
e
Pl
at
te
and
Gr
an
d
ri
ve
rs
(M
ic
hi
ga
n)
and
bl
oa
te
r
ch
ub
s
fr
om
Sa
ug
at
uc
k,
Mi
ch
ig
an
co
nt
in
ue
d
to
de
cl
in
e
in 1978.
Ne
w
co
mp
ou
nd
s
de
te
ct
ed
in
he
rr
in
g
gul
l
eg
gs
fr
om
La
ke
Er
ie
pr
ev
io
us
ly
no
t
rep
ort
ed
by
the
Boa
rd
inc
lud
e p
oly
chl
ori
nat
ed
ter
phe
nyl
s.
PCTs
hav
e
env
iro
nme
nta
l c
har
act
eri
sti
cs
sim
ila
r t
o t
hos
e o
f P
CBs
.
Tra
ce
lev
els
of
dio
xin
wer
e r
epo
rte
d
in
fis
h f
rom
Lak
e O
nta
rio
and
Sag
ina
w
Bay
.
Fur
the
r a
sse
ssm
ent
s o
f t
he
pre
sen
ce
of
env
iro
nme
nta
l
eff
ect
s a
nd
possible sources of this contaminant are required.
Tot
al
pho
sph
oru
s c
onc
ent
rat
ion
s d
ecl
ine
d i
n L
ake
Mic
hig
an
bet
wee
n 1
976
and
1977
.
Dec
lin
es
in
tot
al
pho
sph
oru
s l
eve
ls
wer
e a
lso
not
ed
in
Lak
e O
nta
rio
bet
wee
n 1
977
and
1978
.
Com
par
iso
ns
of
dat
a b
etw
een
197
0 a
nd
197
8 i
n L
ake
Ont
ari
o i
ndi
cat
e a
sig
nif
ica
nt
dow
nwa
rd
tre
nd
in
who
le
lak
e t
ota
l p
hos
-
pho
rus
con
cen
tra
tio
n.
The
gre
ate
st
dec
lin
e b
etw
een
197
7 a
nd
197
8 w
as
observed near Toronto. -
REGULATORY AND REMEDIAL PROGRAMS
0
Poi
nt
sou
rce
rem
edi
al
pro
gra
ms
to
con
tro
l
con
ven
tio
nal
pol
lut
ant
s r
equ
ire
d
by
the
197
2 A
gre
eme
nt
are
well
und
erw
ay;
how
eve
r,
fur
the
r w
ork
is
req
uir
ed
to
con
tro
l
non
poi
nt
sou
rce
s,
and
con
cer
ted
eff
ort
s
are
nee
ded
to
con
tro
l
toxic substances.
Six
tee
n
of
the
48
pro
ble
m
are
as
whe
re
rem
edi
al
pro
gra
ms
are
und
erw
ay
may
req
uir
e f
urt
her
cor
rec
tiv
e a
cti
on
bec
aus
e o
f n
onp
oin
t p
oll
uti
on
and
sto
rm
and
com
bin
ed
sew
er
ove
rfl
ows
.
Of
the
rem
ain
ing
32
pro
ble
m a
rea
s,
6 a
re
in
loc
ati
ons
whe
re
rem
edi
al
pro
gra
ms
are
com
ple
ted
and
imp
rov
eme
nts
in
wat
er
quality can be expected to follow.
 
 The
re
has
bee
n
a s
ign
ifi
can
t
inc
rea
se
in
the
num
ber
s
of
fac
ili
tie
s
in
com
pli
anc
e
wit
h
dom
est
ic
pol
lut
ion
con
tro
l
pro
gra
ms:
71
per
cen
t
in
the
Uni
ted
Sta
tes
and
73
per
cen
t
in
Can
ada
in
197
8
com
par
ed
wit
h
51
per
cen
t
an
d
64
pe
rc
en
t,
re
sp
ec
ti
ve
ly
in
19
77
.
Maj
or
leg
al
act
ion
s
wer
e
tak
en
aga
ins
t
15
dis
cha
rge
rs
in
the
Uni
ted
Sta
tes
and 5 in Canada in 1978.
Dur
ing
197
8,
the
Uni
ted
Sta
tes
and
Can
ada
com
mit
ted
$61
8 m
ill
ion
and
$19
1
mil
lio
n,
res
pec
tiv
ely
, f
or
con
str
uct
ion
of
mun
ici
pal
sew
age
tre
atm
ent
plants.
A s
ubs
tan
tia
l d
rop
in
poi
nt
sou
rce
mun
ici
pal
pho
sph
oru
s l
oad
ing
to
the
Gre
at
Lak
es
Bas
in
has
occ
urr
ed.
Agg
reg
ate
Gre
at
Lak
es
con
cen
tra
tio
ns
of
pho
sph
oru
s (
tota
l l
oad
div
ide
d b
y
tota
l fl
ow)
in
mun
ici
pal
poi
nt
sou
rce
s
have dropped from 2.6 mg/L in 1975 to 1.8 mg/L in 1978.
TO
XI
C
SU
BS
TA
NC
ES
AN
D
HA
ZA
RD
OU
S
WA
ST
ES
0
The Board recognizes that a coordinated program to evaluate hazards to
human health and the environment must be developed in the Basin. A small
work
grou
p s
houl
d be
esta
blis
hed
to u
nder
take
haza
rd a
sses
smen
t as
soci
ated
with the substances in the Great Lakes Basin previously reported by the
Boar
d.
This
effo
rt r
equi
res
the
comm
itme
nt o
f ag
enci
es
to p
arti
cipa
te
in
the program and utilize the assessments in their control programs.
Hazardous waste disposal is a serious problem in the drainage basin. No
new sites were developed in 1978. Thus, there is uncertainty about the
secure storage of hazardous waste. Resistance of citizens to locating
sites for disposal of hazardous wastesin their communities is a major
factor in the denial of site approval.
The Board continues to be concerned with the hesitation of some agencies
to accept the concept of interjurisdictional movement of hazardous wastes
to approved disposal facilities.
 2WATER QUALITY ASSESSMENT
W
H
O
L
E
L
A
K
E
A
S
S
E
S
S
M
E
N
T
S
The
197
2 G
rea
t L
ake
s W
ate
r Q
ual
ity
Agr
eem
ent
pla
ced
maj
or
emp
has
is
on
eut
rop
hic
ati
on
and
the
con
tro
l
of
pho
sph
oru
s
loa
din
gs
to
the
Gre
at
Lak
es.
The
197
8 A
gre
eme
nt
con
tin
ues
to
pla
ce
imp
ort
anc
e o
n t
he
nee
d f
or
mor
e d
efi
nit
ive
inf
orm
ati
on
on
nut
rie
nt
loa
din
gs,
and
new
emp
has
is
is
giv
en
to
per
sis
ten
t
con
tam
ina
nts
in
the
Gre
at
Lak
es
Bas
in
eco
sys
tem
.
Ava
ila
ble
inf
orm
ati
on
on
con
tam
ina
nt
lev
els
is
hig
hli
ght
ed
at
the
beg
inn
ing
of
the
wat
er
qua
lit
y
ass
ess
men
ts
of
eac
h o
f t
he
lake
s.
Nut
rie
nt
load
inf
orm
ati
on
is
pre
sen
ted
in
Appendix B of this report.
Ann
ual
mai
n l
ake
sur
vei
lla
nce
pro
gra
ms
are
not
con
duc
ted
on
lak
es
Hur
on
and
Supe
rior
.
Surv
eill
ance
acti
viti
es
in t
hese
lake
s ar
e fo
cuss
ed o
n pr
oble
m
are
as
ass
ess
men
t,
ass
ess
men
t o
f c
ont
ami
nan
t l
eve
ls
in
fis
h a
nd
wil
dli
fe,
and
the
meas
urem
ent
of t
ribu
tary
and
atmo
sphe
ric
load
ings
of p
hosp
horu
s an
d ot
her
con
tam
ina
nts
.
Int
ens
ive
stu
die
s o
f t
hes
e t
wo
lak
es
are
sch
edu
led
for
198
0 a
nd
1983, respectively.
LAKE MICHIGAN
Two years of intensive surveillance activities on Lake Michigan were
comp
lete
d in
1977
.
Thes
e st
udie
s we
re c
oord
inat
ed b
y th
e Un
ited
Stat
es
Env
iro
nme
nta
l
Pro
tec
tio
n
Age
ncy
(EP
A)
and
car
rie
d
out
as
par
t
of
the
Gre
at
Lak
es
Int
ern
ati
ona
l
Sur
vei
lla
nce
Pla
n.
Che
mic
al,
phy
sic
al,
bio
log
ica
l
and
mic
rob
iol
ogi
cal
dat
a
wer
e
obt
ain
ed
in
the
ope
n
wat
ers
and
nea
rsh
ore
zon
es.
The
se
stu
die
s
pri
mar
ily
add
res
sed
the
eff
ect
s
of
nut
rie
nt
rem
ova
l
pro
gra
ms
and
bans on pesticides and P085.
Res
ult
s
of
the
se
int
ens
ive
stu
die
s
and
the
ann
ual
sur
vey
s
of
197
8
are
sum
mar
ize
d b
rie
fly
bel
ow.
A m
ore
det
ail
ed
wat
er
qua
lit
y r
epo
rt
on
the
197
6—1
977
Lak
e M
ich
iga
n
int
ens
ive
sur
vey
wil
l
be
pub
lis
hed
by
the
Uni
ted
States EPA.
CONTAMINANTS
Dec
lin
es
of
PCB
s
in
eas
ter
n L
ake
Mic
hig
an
coh
o s
alm
on
and
blo
ate
r c
hub
s
as
rep
ort
ed
by
the
Boa
rd
las
t y
ear
con
tin
ued
in
197
8.
The
Boa
rd
not
ed,
how
eve
r,
tha
t p
rel
imi
nar
y i
nfo
rma
tio
n f
rom
wes
ter
n L
ake
Mic
hig
an
sho
ws
no
sim
ila
r
dec
lin
e i
n P
CB
leve
ls.
Sin
ce
1975
, P
CB
lev
els
in
coh
o s
alm
on
hav
e d
ecl
ine
d a
s
muc
h a
s 5
0 p
erc
ent
in
eas
ter
n L
ake
Mic
hig
an.
How
eve
r i
n 1
978,
lev
els
in
fil
let
s w
ere
stil
l w
ell
abo
ve
the
Agr
eem
ent
obj
ect
ive
of
0.1
ug/
g (
who
le
fis
h).
In
blo
ate
r c
hub
s,
PCB
s h
ave
bee
n d
ecl
ini
ng
sin
ce
197
2 (
Fig
ure
2.1
and
Table 2.1 .
Res
idu
e l
eve
ls
of
DDT
in
blo
ate
r c
hub
s h
ave
dec
lin
ed
and,
sin
ce
1976
, h
ave
bee
n b
elo
w t
he
Agr
eem
ent
obj
ect
ive
of
1.0
pg/
g i
n w
hol
e f
ish.
   
    
     
            
Agreemem oblectives, total DDT
1.0 pg/g (wholefish)
9 '— Agreement ObjeCIIVES. A|dr|n/D»eldnn
0.3 pg/g (inthe edible portionolhsh)
_ 7 Agreement obTechves, total P08 '5
8 TOTAL DDT 0.1 pg/g (whole fish)
E
3 7 ”
g 5 _ TOTAL PCB‘s
E
0
§ 5
U
5
n:
2 4
3
2
1
0
Fig. 2.1 MEAN CONCENTRATIONS (whole fish) OF CHLORINATED HYDROCARBONS IN
BLOATER CHUBS FROM EASTERN LAKE MICHIGAN (near Saugatuck Michigan)
TABLE 2.1
ORGANIC CONTAMINANTS IN GREAT LAKES
CONCENTRATION (ug/g)
ORGANIC OBJECTIVE COHO BLOATER SPOTTATL SMELT YELLOW LAKE RAINBOW WATER
CONTAMINANTS (119/9) SALMON CHUBS SHINERS PERCH TROUT TROUT (ug/L)
LAKE MICHIGAN
PCB 0.1 1978—2.4 1976-4.11
to 5.04 1978-3.08
DDT 1.0 1969-9.94
1978-0.81
Dierrin 0.3 1969-0.27
1978-0.55
LAKE ERIE
Mercury 0.15 0.04-0.05 0.05 0.09 0.61
PCB 0.1 0.91 0.23 0.22
Dierrin 0.3 0.25
LAKE ONTARIO
PCB 0.1 3.07 1.5 0.74 5.24 1.55
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Die
ldr
in
lev
els
in
blo
ate
r
chu
bs
hav
e
inc
rea
sed
to
alm
ost
dou
ble
the
Agr
eem
ent
obj
ect
ive
;
lev
els
in
coh
o s
alm
on
app
ear
to
be
dec
lin
ing
.
Die
ldr
in
lev
els
are
als
o h
igh
in
her
rin
g g
ull
egg
s a
s a
re
res
idu
es
of
ot
he
r
or
ga
no
ch
lo
ri
ne
s,
es
pe
ci
al
ly
PCB
s
(T
ab
le
2.2
).
Alt
hou
gh
rep
rod
uct
ive
suc
ces
s o
f L
ake
Mic
hig
an
her
rin
g g
ull
s w
as
not
mea
sur
ed
in
197
8,
thi
s c
omp
one
nt
of
the
ear
ly
war
nin
g p
rog
ram
will
be
developed in the near future.
EUTROPHICATION
Hist
oric
al
data
and
the
resu
lts
of t
he i
nten
sive
stud
ies
cond
ucte
d on
Lake
Michigan in 1976-1977 show increasing concentrations of total phosphorus,
alth
ough
the
lake
can
stil
l b
e co
nsid
ered
olig
otro
phic
.
Diss
olve
d re
acti
ve
phos
phor
us,
whic
h is
the
prim
ary
form
of p
hosp
horu
s us
ed b
y ph
ytop
lank
ton
for
grow
th,
was
gene
rall
y le
ss t
han
the
limi
t of
dete
ctab
ilit
y (2
ug/L
).
Mean
annual lakewide total phosphorus and chlorophyll a_concentration contours are
pres
ente
d fo
r 19
76 a
nd 1
977
in F
igur
es
2.2
and
2.3.
Anal
ysis
of p
hosp
horu
s
and chlorophyll a_levels for 1976 and 1977 indicated a 3 ug/L decrease of
total phosphorus and a small decrease in algal crops. Remedial programs alone
cann
ot e
xpla
in t
he m
agni
tude
of t
he p
hosp
horu
s de
crea
se i
n th
e so
uthe
rn b
asin
.
Declines in the phosphorus content in the southern basin near the Illinois
and
Indi
ana
shor
elin
e a
re s
tron
gly
link
ed t
o re
medi
al p
rogr
ams,
incl
udin
g th
e
diversion out of the basin of 12 municipal plants and one industry in Lake
County, Illinois in the years from 1973 through 1978, Indiana's phosphate
detergent ban in 1972 and 1973, and pollution abatement programs undertaken by
northwest Indiana industries.
Chlo
ride
is i
ncre
asin
g mo
re
rapi
dly
than
in t
he p
ast
(ave
rage
annu
al r
ate
is a
bout
0.12
mg/L
/yr)
. S
odiu
m an
d su
lfat
e le
vels
incr
ease
d in
the
Gran
d Ha
ven
area during 1976 and 1977. Although the impact of increased conservative ion
conc
entr
atio
ns
in L
ake
Mich
igan
is s
till
a ma
tter
of d
ebat
e,
some
inve
stig
-
ators have suggested that increased levels of dissolved solids may alter
phyt
opla
nkto
n c
ommu
nity
stru
ctur
e an
d, c
onse
quen
tly,
adve
rsel
y af
fect
the
fisheries of Lake Michigan.
LAKE SUPERIOR
Lake Superior was intensively surveyed during the Upper Lakes Reference
studies in 1974, and further open lake studies are scheduled for 1983. During
1978, contaminant and problem area surveillance studies were conducted in
accordance with the Great Lakes International Surveillance Plan (GLISP).
CONTAMINANTS
Mercury levels were above the 0.5 ug/g Agreement objective in whitefish,
lake trout, and suckers along the Ontario shoreline (Thunder Bay, Pine Bay,
Rossport, Peninsula Harbour, Michipicoten Bay, Batchawana Bay and Mamainse
Point). There is evidence of a decline of mercury concentrations in some
species at Peninsula Harbour, although concentrations of 1.5 ug/g were
observed in suckers from this area.
  
TABLE 2.2
RESIDUE LEVELS IN HERRING GULL EGGS, GREAT LAKES‘
(Mg/g) parts per miIYIon fresh weight
            
 
 
DDE DDT DIELDRIN HCB MIREx PCB
MEAN 5.0. MEAN S.D. MEAN 5.0. MEAN 5.0. MEAN S.D. MEAN 5.0.
HAT ISLAND. LAKE MICHIGAN
1977 1 112 1 36 1 28 19.0 1 0.161 .05 1 0.211 .29 0.721 .60 1 0.121 .09
GULL ISLAND, LAKE MICHIGAN
1978 1 92 1 35 1 23 18.0 1 0.121 .06 1 0.151 .10 0.801 .35 1 0.121 .05
BELLOMS ISLAND, LAKE MICHIGAN
1978 1 101 1 46 1 23 110 1 0.2 1 .05 1 0.331 .60. 0.891 .38 1 0.131 .09
MAMAINSE ISLAND, LAKE SUPERIOR
1974 14 4.1 0.82 .47 0.42 .15 0.30 .14 0.76 .66 50 10
1975 22 8.6 0.72 .67 0.32 .11 0.26 .08 1.3 1.7 70 37
1977 12 4.3 0.07 .06 0.40 .17 0.13 .06 0.42 .79 56 20
19782 9.7 4.8 0.10 .10 0.40 .43 0.09 .05 0.15 .16 37 16
GRANITE ISLAND, LAKE SUPERIOR
19742 19 7.0 0.83 .44 0.61 .17 0.22 .12 1.4 .73 75 18
1975 24 11 0.25 .12 0.44 .34 0.21 .12 0.62 .37 82 33
1977 11 6.9 0.06 .03 0.35 .16 0.12 .07 0.24 .23 55 22
1978 9.6 3.3 0.12 .05 0.39 .17 0.14 .06 0.39 .48 45 11
CHANTRY ISLAND, LAKE HURON
1974 21 8.6 0.63 .23 0.47 .18, 0.47 .23 2.2 2.1 86 22
1975 12 4.4 0.04 .03 0.31 .20 0.17 .05 0.48 .56 39 17
1977 13 4.6 0.09 .05 0.57 .25 0.17 .08 0.34 .22 64 16
1978 6.0 2.5 0.05 .03 0.22 .09 0.14 .07 0.26 .33 32 12
DWMEImAw,LMEmmm
1974 14 6.7 0.55 .28 0.53 .16 0.30 .08 0.52 .22 56 17
1975 16 8.5 0.17 .10 0.41 .18 0.24 .08 0.55 .67 46 15
1977 19 15 0.09 .07 0.51 .24 0.21 .05 0.55 .57 77 48
1978 7.0 2.6 0.09 .02 0.22 .12 0.09 .05 0.16 .22 33 9.
PORT COLBORNE, LAKE ERIE
1974 8.7 3.3 0.23 .07 0.37 .13 0.21 .05 0.84 .51 73 20
1975 7.9 1.8 0.10 .06 0.38 .14 0.17 .05 0.42 .17 53 14
1977 7.6 1.7 0.06 .03 0.50 .26 0.19 .03 0.51 .20 59 13
1978 5.6 1.3 0.09 .06 0.28 .09 0.09 .02 0.38 .16 46 11
MIDDLE ISLAND, LAKE ERIE
1974 5.6 1.6 0.32 .17 0.34 .14 0.38 .12 0.44 .43 72 14
1975 6.9 1.7 0.10 .07 0.28 .17 0.23 .09 0.22 .06 71 13
1977 7.4 2.2 0.05 .03 0.31 .09 0.19 .06 0.39 .34 78 24
1978 3.0 1.0 0.05 .03 0.21 .06 0.09 .03 0.02 .05 42 11
SNAKE ISLAND, LAKE ONTARIO
1974 21 9.1 1.0 1.1 0.47 .25 0.56 .39 6.6 2.8 140 49
1975 24 6.1 0.23 .17 0.35 .20 0.22 .20 6.0 2.3 180 51
1977 17 4.7 0.11 .06 0.50 .10 0.50 .11 2.9 1.1 120 33
1978 10 1.6 0.07 .02 0.28 .10 0.35 .12 1.7 0.51 46 11
MUGG ISLAND, LAKE ONTARIO
19742 23 5.5 1.2 .79 0.46 .13 0.60 .36 7.4 4.7 170 48
1975 22 4.4 0.13 .06 0.24 .16 0.45 .26 3.4 1.4 110 21
1977 13 2.5 0.12 .05 0.27 .08 0.34 .06 2.1 0.4 87 ’ 19
19783 11 3.0 0.10 .05 0.25 .06 0.28 .06 1.4 0.7 75 17
       
 
110 eggs sampled per coIony
29 eggs sampled per colony
38 eggs sampled per colony
S.D. - Standard Deviation
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 Concentrations of PCBs in the same fish from these areas were above the
0.1 ug/g whole fish Agreement objective. Highest levels were observed in
the larger fish over eighteen inches (45 cm) with residue levels exceeding the
Canadian Health and Welfare guideline of 2 pg/g (edible portion).
PCBs and other residues including DDE, DDT, dieldrin, HCB, and mirex were
found at higher concentrations in herring gull eggs than in fish (Table 2.2).
The higher values are expected at the upper end of the food web. Declines in
these residues have been apparent since 1974 and may reflect a positive envir-
onmental response to the bans of these contaminants.
Low concentrations of mirex in Lake Superior herring gull eggs are attrib-
uted to the migration of some of the gulls from the Lower Lakes. Mirex has
not been detected in fish taken from Lake Superior.
Reproductive success of herring gulls is used as a measure of the response
of the gulls to environmental changes and can be considered as an early war-
ning indicator. Fledgling success in Lake Superior was 1.6 (normal success is
between 0.8 and 1.6, 80 to 160 chicks for every one hundred pairs of adults)
and is indicative of low environmental stress on the gull populations.
LAKE HURON
Open lake intensive surveillance on Lake Huron is planned for 1980. No
open lake eutrophication studies have been carried out since the Upper Lakes
studies of 1974. Results of annual programs on contaminant levels in fish and
herring gull populations are reported below.
CONTAMINANTS
Twenty-three sites along the Ontario shoreline were sampled in 1978 on
Lake Huron and Georgian Bay to assess mercury and organochlorine residue
levels in fish. Mercury levels in large walleye over 26 inches (66 cm) were
above the 0.5 pg/g Agreement objective at Port Severn and Giants Tomb
Island, but levels in other species (perch, rainbow trout, smallmouth bass,
suckers) were in compliance at all locations.
Concentrations of PCBs exceeded the Agreement objective of 0.1 ug/g
(whole fish) in large rainbow trout, chinook salmon, coho salmon, splake, and
brown trout and were above the 2.0 ug/g (edible portion) Canadian health
protection guideline in these species.
PCB concentrations were higher in Lake Huron than in Lake Superior herring
gull populations although declines of PCBs and other residues (DDE, DDT,
dieldrin and HCB) have been observed since 1974. Mirex levels in Lake Huron
gulls were higher than in lakes Superior or Michigan populations although
there is evidence that levels are declining (Table 2.2).
Reproductive success in Lake Huron herring gull populations was 1.4 to
1.6, well within the normal range.
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 LAKE ERIE
197
8
was
the
fir
st
yea
r
of
a t
wo—
yea
r
int
ens
ive
eff
ort
on
Lak
e
Eri
e
in
acc
ord
anc
e
wit
h
the
nin
e-y
ear
fra
mew
ork
of
GLI
SP.
Mos
t
of
the
dat
a
col
lec
ted
rem
ain
s
to
be
ana
lyz
ed
but
pre
lim
ina
ry
obs
erv
ati
ons
are
sum
mar
ize
d
bel
ow.
CONTAMINANTS
Dec
lin
es
of
mer
cur
y
con
cen
tra
tio
ns
in
Lak
e
St.
Cla
ir
fis
h
hav
e
con
tin
ued
.
Mos
t s
mal
l
fis
h
(5
inc
hes
or
12
cm)
are
sui
tab
le
for
unr
est
ric
ted
hum
an
con
-
sum
pti
on
(le
ss
tha
n 1
.0
ug/
g).
Mer
cur
y l
eve
ls
in
yel
low
pic
ker
el
and
whi
te
bas
s f
rom
the
wes
ter
n b
asi
n h
ave
not
cha
nge
d s
ign
ifi
can
tly
fro
m t
hos
e r
epo
rte
d
in
1977
.
The
y s
till
exc
eed
the
197
8 A
gre
eme
nt
obj
ect
ive
of
0.5
ug/g
.
Mer
cur
y l
eve
ls
det
ect
ed
in
Lak
e E
rie
fis
h h
ave
dec
lin
ed
sin
ce
sou
rce
control was initiated (Table 2.1).
Tot
al
mer
cur
y c
onc
ent
rat
ion
s i
n t
he
wat
ers
alo
ng
the
sou
th
sho
re
of
the
east
ern
basi
n fr
eque
ntly
exce
eded
the
Agre
emen
t ob
ject
ive
(0.2
pg/L
) a
nd
valu
es u
p to
6.1
ug/L
were
repo
rted
off
Pres
que
Isle
.
Elev
ated
leve
ls w
ere
also observed off Erie and Dunkirk.
PCB
and
diel
drin
conc
entr
atio
ns
in f
ish
are
repo
rted
in T
able
2.1.
Diel
-
drin levels in coho salmon were below the whole fish Agreement objective.
Cont
amin
ant
resi
dues
in L
ake
Erie
herr
ing
gull
eggs
are
decl
inin
g (
Tabl
e
2.2) with dieldrin illustrating the smallest change. The persistence of
diel
drin
in b
oth
fish
and
herr
ing
gull
s i
ndic
ates
that
it w
ill
requ
ire
an
extremely long time period before levels approach nondetectability.
Her
rin
g g
ull
rep
rod
uct
ive
suc
ces
s w
as
nor
mal
(1.5
fle
dgl
ing
suc
ces
s).
Oth
er
con
tam
ina
nts
ana
lyz
ed
for,
but
not
fou
nd,
wer
e p
oly
nuc
lea
r a
rom
ati
c
hyd
roc
arb
ons
(mo
re
tha
n 2
rin
gs)
,
chl
ori
nat
ed
dio
xin
s,
and
dib
enz
ofu
ran
s.
All
the
se
com
pou
nds
wer
e b
elo
w t
he
10
ug/
kg
det
ect
ion
limi
t,
tho
ugh
the
y m
ay
be
present in smaller concentrations.
Lea
d l
eve
ls
in
her
rin
g g
ull
egg
s f
rom
Lak
e E
rie
wer
e 0
.55
ug/
g a
nd
wer
e
hig
her
tha
n l
eve
ls
of
0.4
1 a
nd
0.3
6 u
g/g
obs
erv
ed
in
lak
es
Hur
on
and
Supe
rior
, r
espe
ctiv
ely.
Furt
her
inve
stig
atio
n of
the
lead
spec
ies
will
be
perf
orme
d in
1979
to d
eter
mine
the
perc
enta
ge o
f bi
oacc
umul
atab
le
orga
nic
lead
.
EUTROPHICATION
Preliminary results of the intensive study in 1978 have indicated no
change in the trophic status of Lake Erie. Phosphorus concentrations near
major tributaries are illustrated in Figure 2.4. Nearshore chlorophyll a
levels reflect the open lake condition except in local areas such as Presque
Isle gay, Maumee Bay and Brest Bay where concentrations over 100 pg/L were
recor e .
Results of open lake surveys indicated no change in phosphorus concentra—
tions or chlorophyll a_levels since 1970. In 1978, the summer mean total
phosphorus levels were 14.2 ug/L and 13.1 ug/L in the central and eastern
basins, respectively.
12
Volumetric oxygen depletion rates in the central basin have not changed
since 1970 (Table 2.3) confirming the conclusion that the overall eutrophic
status of the lake has not changed.
Scientists have different opinions on the reasons for the low dissolved
oxygen in the Lake Erie central basin. Some attribute this phenomenon to the
recent influence of man in the form of increased phosphorus discharges.
Another group views the problem as an ongoing situation that has not changed
appreciably over the past 20 or 30 years. These theories are being reviewed
by the Phosphorus Management Strategies Task Force.
LAKE ONTARIO
Annual surveillance programs are performed on Lake Ontario because its
position at the downstream end of the Great Lakes System makes it more
susceptible to eutrophication and contamination. A summary of 1978 data from
open lake monitoring and contaminant surveys is presented below.
CONTAMINANTS
PCB levels in open lake and nearshore fish samples exceeded the Canada
Health and Welfare guideline of 2 pg/g in lar e (more than 22 inches) coho
salmon, chinook, and rainbow trout (Table 2.1).
Mirex contamination has been found primarily in Lake Ontario. Levels in
the fish species studied ranged between 0.06 and 0.32 ug/g. Much higher
mirex levels were observed in herring gull eggs (1.4 ug/g) but these levels
have declined since 1974. The decrease of mirex in herring gulls might reflect
the reduced contaminants load to Lake Ontario.
Levels of PCBs have also declined in herring gull eggs (Table 2.2), as
have levels of DDE, DDT, dieldrin, and HCBs. Associated with these declines
has been a distinct increase in reproductive success from 0.15 in 1974 to 1.01
in 1978. Although the effects of contaminants on reproductive success is not
fully understood, the present findings are encouraging.
EUTROPHICATION
Total phosphorus levels continued to decline between 1977 and 1978 with
the major decline being east of Toronto (Figure 2.5). The decrease between
1970 and 1978 in whole lake total phosphorus levels is significant. The
decrease might result in part from the settling of particulates during the
winter ice cover.
Levels of nitrate-nitrite continued to increase as reported last year, but
the increase between 1977 and 1978 was less than rates previously observed.
Large declines of total phosphorus and chlorophyll 3 levels occurred in
the Bay of Quinte during 1976 and 1978. This decline is attributed to
phosphorus removal programs at all sewage treatment plants discharging to the
Bay and to the lower precipitation observed in 1978.
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TABLE 2.3
TRENDS IN NET OXYGEN DEMAND OF THE
CENTRAL BASIN HYPOLIMNION OF LAKE ERIE, 1930-1978
(Rate per unit vo1ume — mg 02/L/d)
 
YEAR CENTRAL BASIN YEAR CENTRAL BASIN
1930 0.054 1973 0.12
1940 0.067 1974 0.13
1950 0.070 1975 0.10
1960 0.093 1976 0.13
1970 0.13 1977 0.13
1978 0.11
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Levels of dioxin in Saginaw Bay ranged from 10 to 1,000 pg/g (parts per
trillion), and in Lake Ontario, ranged from 4.6 to 6.5 pg/g. Further assess—
ments of these concentrations and their environmental implications are required.
GREAT LAKES INTERNATIONAL SURVEILLANCE PLAN
The rationale of the Great Lakes International Surveillance Plan (GLISP)
was first presented by the Water Quality Board to the International Joint
Commission in its 1974 Annual Report. As a working document, the Plan has
been undergoing continual development and review to meet the original
objective of providing the jurisdictions with a coordinated program for
determining water quality conditions, assessing the effectiveness of
implemented pollution abatement measures, and comparing water quality with
Agreement objectives.
The approach was to develop this Plan on a lake-by—lake basis commencing
with a detailed surveillance plan for Lake Erie. The format used in developing
these individual lake plans was to design a series of plan components (e.g.
tributary monitoring, wildlife contaminants, problem area assessment, etc.)
which individually would address specific issues but together would provide a
coordinated assessment of water quality in each lake basin. Documentation of
GLISP is now in preparation and will be published in 1979.
In 1978, the first year of a two-year intensive surveillance effort on
Lake Erie was implemented in accordance with the nine-year cycle of GLISP
(Table 2.4). Similar programs will continue in 1979 on Lake Erie with some
minor modifications. These include:
1. Implementation of a Cladophora surveillance program;
2. Enhanced surveillance of the Canadian nearshore; and
3. Event sampling on selected tributaries in the Lake Erie Basin in
response to recommendations of the Pollution from Land Use Activities
Reference Group (PLUARG).
Table 2.5 indicates that the implementation costs for surveillance accord-
ing to GLISP remained essentially the same in 1978 and 1979.
IMPLICATIONS OF THE 1978 WATER QUALITY AGREEMENT
Annex 11 of the 1978 Great Lakes Water Quality Agreement states that ‘
surveillance and monitoring activities shall be undertaken for the following
purposes:
(a) Compliance assessment;
(b) Assessment of water quality in terms of the general and specific
objectives of the 1978 Agreement;
(c) Evaluation of water quality trends, and
(d) Identification of emerging problems.
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TABLE 2.4
SURVEILLANCE SCHEDULE
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 TAB
LE 2
.6
PRO
BLE
M A
REA
S -
LAK
E S
UPE
RIO
R
Disch
arges
oi one
Or mo
re oi
the s
ubsta
nces
identi
fied i
n the
probl
em are
a. In
divid
ual di
schar
ges m
ay b
e
Probl
em
‘
‘
.
.
.
3'“ (
Hamm
ad b
y ﬁe”
survey
s '" b
ounda
ry “
ms
curre
ntly
in com
plian
ce wu
th ag
ency
requu
ement
s
Assess
ment o
f whet
her or
not co
mpleti
on
oi reme
dial p
rogram
s tor t
he dis
charge
rs
DATE' LA
ST
identihed
wall correc
t the pro
blem.
SU
RV
EY
PROBLEM
‘VIOLATIO
N OF
OBJ
ECT
IVE
0R
STA
NDA
RD
STAT
US O
F RE
MEDI
AL
NA
ME
OF
JURISDlCTlON
PROGRAMS
L00
mo"
DISC
HARG
ER
SUBST
ANCES
DlSCHA
RGED
 
2
1
JAC
KFI
SH
BAY
2
Fis
h t
ain
tin
g a
nd
toxics.
1975
Kimb
erly
Clar
k o
f
Can
ada
Ltd
.,
Terra
ce Ba
y
Ont
ari
o
Probab
le sou
rce o
f tain
ting
and toxics.
Met ef
fluent
requir
ements
.
New Mi
ll st
art up
in 197
8.
Y
e
s
.
NIPIG
ON BA
Y 3
Fish
taint
ing
and t
oxics
.
1
9
7
5
Oom
tar
Packa
ging,
Red
Rock
Ontario
Prob
able
sour
ce o
f ta
inti
ng
and
tox
ics
.
Met
effl
uent
requ
irem
ents
.
Furth
er r
educt
ion
in
tox
ici
ty
und
er
revi
ew.
Ye
s.
THUNDE
R BAY
1
Dissol
ved ox
ygen,
coli
form
s, p
heno
l.
Mercur
y in s
edimen
ts and
fish.
19
77
 
Nort
hern
Onta
rio
Ho
od
Prese
rvers
,
Ltd
.,
Thund
er Ba
y
Grea
t La
kes
Onta
rio
Paper Co.,
Thunder Bay
Indus
trial
Gra
in
Pro
duc
ts
Ltd.
,
Thunder Bay
Ont
ari
o
Abitib
i Pap
er
Co.
Lt
d.
,
Thund
er Ba
y
(3 mills:
Fort William,
Thunde
r Bay,
Provi
ncial
)
Ontario
Canada
Malting Ltd.,
Thund
er B
ay
Ontario
Thund
er B
ay
ST
P
Ont
ari
o
Dow Chemi
cal Ont
ario
A probabl
e source
of
phe
nol
.
Source
of BOD
.
Source
of 800
.
Source
of BOD.
Sou
rce
of
BOD.
So
ur
ce
of
80
0
an
d
co
li
fo
rm
s.
Past
sourc
e
of
mer
cur
y.
Acce
ptab
le p
heno
l
trea
tmen
t in
plac
e.
Did
not
mee
t e
ffl
uen
t
requ
irem
ents
. O
n sc
hedu
le
with a
pprove
d clos
ed-cyc
le
syst
em i
n fu
ll o
pera
tion
,
appl
icat
ion
of s
ame
syst
em
to b
e m
ade
to
old
Kra
ft
Mill
.
Did
not
mee
t e
ffl
uen
t
req
uir
eme
nts
. C
ont
rol
ord
er
pend
ing
for
pret
reat
ment
proj
ect
befo
re
disc
harg
e
to m
unic
ipal
sewe
r.
Did
not
mee
t e
ffl
uen
t
req
uir
eme
nts
.
On
sch
edu
le
wit
h c
ont
rol
ord
er.
Proj
ects
at 3
mill
s to
be
com
ple
ted
by
198
2.
Beg
an
dis
cha
rge
to
mun
ici
pal
sew
er
Oct
obe
r
197
8.
Met
eff
lue
nt
req
uir
eme
nts
.
New
was
teu
ate
r
tre
atm
ent
pla
nt
in
ope
rat
ion
Apr
il
197
8.
Mer
cur
y p
roc
ess
pla
nt
clo
sed
in 1973.
 
Ye
s.
Yes
.
But
nee
ds
to
be
ver
ifi
ed
by
fie
ld
su
rv
ey
s.
Yes
.
But
nee
ds
to
be
veri
fied
by f
ield
surv
eys.
Yes
.
But
nee
ds
to
be
veri
fied
by f
ield
surv
eys.
Yes
.
But
nee
ds
to
be
ve
ri
fi
ed
by
fi
el
d
su
rv
ey
s.
Yes
.
But
nee
ds
to
be
ver
ifi
ed
by
fie
ld
surv
eys.
Yes
.
Ove
r
lon
g
ter
m.
I.
An a
rea
wher
e wa
ter
qual
ity
obje
ctiv
es h
ave
not
been
achi
eved
beca
use
reme
dial
prog
rams
are
not
yet
comp
lete
d.
2. An
area w
here
remedi
al pr
ograms
have b
een co
mplete
d, bu
t a de
lay i
s expe
cted b
efore
condit
ions
in the
lake
show
improv
ement.
3.
An a
rea
wher
e fu
rthe
r re
medi
al p
rogr
ams
may
be r
equi
red.
  
  
TAB
LE
2.6
W
E
“
ARE
AS
- L
AKE
SUP
ERI
OR
Pro
ble
m ar
ea d
ete
rmi
ned
by ﬁ
eld
surv
eys
in b
oun
dar
y wa
ters
.
Disch
arges
at one
or mo
re oi
the s
ubsta
nces
identi
fied i
n the
probl
em ar
ea. In
divid
ual d
ischa
rges
may
be
curre
ntly
in co
mpli
ance
with
agen
cy r
equi
reme
nts
DA
TE
- L
AS
T
SU
RV
EY
PROB
LEM ~
Vl0LA
‘HON
CF
me
mo
"
ome
cnv
e on
STA
NDA
RD
STAT
US O
F REM
EDIA
L
NA
ME
OF
JURl
SDlC
TlON
SUBS
TANC
ES D
ISCH
ARGE
D
pnOG
RAMS
Dl S
CHA
RGE
R
Assessme
nt ol whe
ther or n
ot comple
tion
of remedi
al progra
ms lor the
discharge
rs
identi
fied W
I" co
rrect
the p
roble
m.
MARAT
HON—
1
PENI
NSUL
A
HARBOUR
Tainting, tox
icity,
1977
mercury
in fish
.
Source of
tainting
and toxicity.
Did not meet effluent
requirements. On schedule
with required program -
expected completion 1980.
Met 1977 requirement to
cease mercury discharge.
Americ
an Ca
n
of C
anad
a
Ltd
.,
Mara
thon
Ontario
Y
e
s
.
SILVER BAY 1 Suspend
ed solids. 1977
Include
s asbes
tos
fibres and turbidity.
Source of suspended solids. Did not meet effluent
requirements. On—land
disposal system is under
construction. Federal
District court ordered
completion by Apr. 15/80.
Reserve
Minnesota
Mining Co.,
Silver Bay
Yes.
2
2
 
DULUTH— 3
SUPE
RIOR
HARBOR
Phosphorus, iron,
1978
coliform, total
dissolv
ed soli
ds,
dissolved oxygen.
(cont'd)
 
Source of BOD,
phosphorus.
coliform, Met effluent requirements.
New plant completed
November 1978.
Western Minnesota
Supe
rior
San.Dist.,
(HLSSD)
Duluth
Source
of BOD,
phosp
horus
.
coliform, Met effluen
t requirements.
Connected to HLSSD
Decembe
r 1978.
,HLSSD
Cloquet
Minnesota
Source of
BOD, phos
phorus.
Met efflu
ent requi
rements.
Connected
to HLSSD
Januar
y 1979
.
Conwed
Minnesota
Cor
p.,
Cloquet
Source of BOD,
phosphorus,
total dis
solved so
lids.
Met ef
fluent
requir
ements
.
Treatment
facilitie
s
cons
truc
tion
comp
lete
d.
Annonia q
uench wat
ers
recycled.
Sanitary
waters
divert
ed to
HLSSD
sewer sys
tem. Cok
e
ope
rat
ion
will
be
shut
down
by 1981.
U.S. Steel
Corp..
(Du
lut
h
Horksh
Dul
uth
Minnesota
Source
of BOD.
Met eff
luent r
equirem
ents.
Connected
to HLSSD
Januar
y 1979
.
Potlatch
Cor
p.,
Cloquet
Minnesota
Source
of BOO
.
Met ef
fluent
requir
ements
.
Conn
ecte
d to
HLSS
D
Dec
emb
er
1978
.
Conti
nenta
l
Oil
Co.,
Dul
uth
Minnesota
Yes.
Ye
s.
Yes.
Ye
s.
Ye
s.
Yes.
  
1.
An
area
whe
re
wat
er
qua
lit
y o
bje
cti
ves
hav
e n
ot
bee
n a
chi
eve
d b
eca
use
rem
edi
al
pro
gra
ms
are
not
yet
com
ple
ted
.
2.
An a
rea
wher
e r
emed
ial
prog
rans
have
been
comp
lete
d,
but
a de
lay
is e
xpec
ted
befo
re c
ondi
tion
s i
n th
e la
ke s
how
impr
ovem
ent.
3.
An
are
a w
her
e f
urt
her
rem
edi
al
pro
gra
ms
may
be
req
uir
ed.
~w.-__- ‘4
 
TAB
LE 2
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PRO
BLE
M A
REA
S -
LAK
E S
UPE
RIO
R
Dischar
ges at o
ne or m
ore oi
lhe sub
stance
s ident
iﬁed in
the pro
blem ar
ea. ind
ividual
dischar
ges may
be
Probl
em ar
ea de
termi
ned b
y ﬁeld
surve
ys in
bound
ary wa
ters.
curren
tly in
compl
iance
wlth a
gency
requir
ements
LO
CA
'I
IO
N
DA
TE
‘ L
AS
T
SUR
VEY
PROBLEM ~
VIOLATION
OF
OBJ
ECT
IVE
on S
YAN
DAR
O
NAME OF
DI S
CHA
RGE
R
JURI
SDIC
TION
SUBS
TANC
ES D
ISCH
ARGE
D
STAT
US O
F REM
EDIA
L
PROGRAMS
Assess
ment o
i whet
her or
not co
mpleti
on
oi remedi
al progra
ms ior the
discharge
rs
iden
tiﬁe
d Wil
l co
rrec
t th
e pr
oble
m.
DULU
TH-
3
SUPE
RIOR
HARBOR
(con
t'd)
Su
pe
ri
or
Fibre
Prod. Inc.,
Su
pe
ri
or
Wisc
onsi
n
Superi
or
Wiscon
sin
Sour
ce
of 8
00.
Sour
ce
of
800,
Met effluent
requirements.
Net proce
ss hardbo
ard
internal
recycle a
nd
set
tli
ng
lago
ons
for
blowdowns. I
Met
effl
uent
requ
irem
ents
.
Ye
s.
Ye
s.
srp
phosph
orus,
colifo
rm.
Phosph
orus
remova
l
faci
liti
es s
atis
fact
ory
I
sinc
e Ma
y 19
78.
Sate
llit
e
tre
atm
ent
pla
nts
for
handling
overflows
ope
rat
ion
al
in
Dec
emb
er
197
8.
Sew
er
ren
ova
tio
ns
did
not
comp
lete
ly c
orre
ct
sew
age
ove
rfl
ows
.
Pro
ble
m a
rea
bein
g re
asse
ssed
.
MINERAL 3 Total dis
solved
1977
White
RIVER
solids.
Pine
Coppe
r Co
u
White Pine
Sour
ce
of t
otal
dissolv
ed soli
ds.
Met
eff
lue
nt
requir
ements
.
Michigan
2
3
UPP
ER
3
PORTAGE
ENT
RY
Copper and
1976
Histo
rical
zinc in sediments.
mining
oper
atio
n
Mi
ch
ig
an
Mi
ne
ta
il
in
gs
con
tai
nin
g c
opp
er
an
d
zin
c.
No
rem
edi
al
pro
gra
ms
dee
med
fea
sib
le.
  
1. An
area wh
ere wa
ter qual
ity obj
ectives
have no
t been
achieve
d becau
se reme
dial pr
ograms
are not
yet com
pleted.
2. An ar
ea where
remedial
programs
have been
completed
, but a d
elay is e
xpected b
efore con
ditions i
n the lak
e show im
provement
.
3. An ar
ea where
further r
emedial p
rograms m
ay be req
uired.
  
 PRO
BLE
M A
HEA
S-
LAK
E H
URO
N
17lBl
JE 2.
6
Probl
em ar
ea de
termi
ned b
y ﬁeld
surve
ys in
bound
ary wa
ters.
Disch
arges
oi one
or mo
re ol
the s
ubsta
nces
identi
tied i
n the
probl
em ar
ea In
divid
ual d
ischa
rges
may b
e
curren
tly in
compl
iance
with a
gency
requir
ements
.
DA
TE
- L
AS
T
SU
RV
EY
PROBLEM ~
V|0LATl0N
OF
memo
"
OBJECT
IVEon
STAND
ARD
NAME OF
DIS
CHA
RGE
R
JUR
ISD
ICT
ION
SUB
STA
NCE
S DI
SCH
ARG
ED
STAT
US O
F RE
MEDI
AL
PROG
RAMS
Assess
ment o
i whet
her or
not co
mpleti
on
oi rem
edial
progra
ms for
the di
scharg
ers
ide
nti
ﬁed
will
cor
rec
t t
he
pro
ble
m.
2
4
 
SAGlNAH BAY 1
Total dissolved solids,
197a
phosphorus,
eutrophlcation.
(cont'd)
 
Alma STP
Bay
City
ST
P
Bridgeport
Twp
S
T
P
Buena Vista
Twp
S
T
P
Comb
ined
sew
er
overflows
Dow Chemq
Bay City
Dow Chemq
Midland
Flint STP
Flus
hing
ST
P
Midland
ST
P
Mon
ito
r
Sugar Co.,
Bay City
Michigan
Michigan
Michigan
Michigan
Michigan
Michigan
Michigan
Michigan
Michigan
Michigan
Michigan
Source of phosphorus.
Source of phosphorus.
Source of phosphorus.
Source of phosphorus.
Source of total dissolved
solids.
Source of solids.
Probable
source of
total
dissolved solids.
Source of phosphorus.
Source of phosphorus.
Source of
phosphoru
s.
Source of solids.
Met effluent
requirements.
Met effluent
requirements.
Met effluent
requirements.
Met ef
fluent
requirements.
Met effluent
requir
ements
.
Met ef
fluent
requir
s.
15.
37x
log
g /
d
is being
discharge
d via
deep disp
osal well
s.
Did n
ot me
et ef
fluen
t
requir
ements
. No
tice
of
violation issued.
Met effluent
requirements.
Met effluent
requirements.
Did not m
eet efflu
ent
requireme
nts. Rev
ised
perm
it
and
fina
l o
rder
on p
ubli
c no
tice
.
Yes, o
ver a
long p
eriod
of t
ime.
Yes, over
a long pe
riod
of time.
Yes, o
ver a
long p
eriod
of t
ime.
Yes, over
a long pe
riod
of t
ime.
Combined
sewer ove
rflows
may conti
nue to ca
use
problems
during ra
infall
peri
ods.
Yes,
over
a long
period
of t
ime.
Yes,
over
a long
period
of t
ime.
Yes, o
ver a
long p
eriod
of t
ime.
Yes,
over
a long
period
of t
ime.
Yes, o
ver a
long p
eriod
of t
ime.
Yes, o
ver a
long p
eriod
of t
ime.
  
1.
An a
rea
wher
e w
ater
qual
ity
obje
ctiv
es
have
not
been
achi
eved
beca
use
reme
dial
prog
rams
are
not
yet
comp
lete
d.
2.
An a
rea
wher
e re
medi
al p
rogr
ams
have
been
comp
lete
d, b
ut a
dela
y is
expe
cted
befo
re c
ondi
tion
s i
n th
e la
ke
Show
3.
An
are
a w
her
e f
urt
her
rem
edi
al
pro
gra
ms
may
be
req
uir
ed.
improvement.
 2
5
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TABLE 2.
6
PROBLEM
AREAS -
LAK
E
HUR
ON
Proble
m area
determ
ined b
y freid
survey
s in bo
undary
waters.
Dischar
ges oi o
ne or m
ere oi
the sub
stance
s idenii
ed in t
he prob
lem are
a
current
ly in co
mplian
ce with
agency
require
ments.
V Individual
discharges
may be
PROBLEM '
VIOLATION
0’
mem
o"
owec
nve
on ST
ANDA
RD
DA
TE
-L
AS
T
SU
RV
EY
NA
ME
OF
DI SCH
ARGE
R
JURISD
iCiiON
SUBST
ANCES
DISCH
ARGED
STATUS OF
REMEDIAL
PROG
RAMS
Asse
ssme
nt oi
wheth
er or
not c
omple
tion
oi remedial progr
ams ior lhe discha
rgers
iden
tiﬁe
d w:
corr
ect
the
prob
lem.
SAGINA
H BAY
1
(cont'd)
Mt.
Pleasant
ST
P
Owo
sso
S
T
P
Sag
ina
w
S
T
P
Sag
ina
w
Twp. Sewage
Dist
rict
Vels
icol
Chem.
Corp.,
St. Louis
Mich
igan
Michigan
Michigan
Michigan
Michigan
Source of
phosphoru
s.
Source of phosphorus.
Source of
phosphoru
s.
Source of
phosphoru
s.
Sour
ce o
f to
tal
diss
olve
d
solids, p
hosphorus
.
Did n
ot me
et ef
fluen
t
requir
ements
.
Failed
to star
t
cmshudi
mvwr.1W
8.
Did not meet effluent
requi
remen
ts.
Not i
n
compliance due to
constr
uction
delay
caused
by local
court act
ion
which
has be
en res
olved.
Met ef
fluent
requirements.
Met ef
fluent
req
uir
eme
nts
.
Met ef
fluent
requir
ements
.
Yes,
over
a long
period
of time.
Yes,
over
a lo
ng p
erio
d
of time.
Yes, o
ver a
long p
eriod
of
ti
me
.
Yes,
over
a lo
ng p
erio
d
of t
ime.
Yes
,
ove
r a
lon
g p
eri
od
of time.
ALPE
NA—
2
THUNDER BAY
Suspended solids.
1975 Abitibi
Co
rp
.,
Alpena
Mich
igan
Sou
rce
of
sus
pen
ded
soli
ds.
Met
eff
lue
nt
re
qu
ir
em
en
ts
.
Ye
s.
HARBOR BEACH 2
Suspended solids.
1975
Hercules
lnc.,
Har
bor
Bea
ch
Mich
igan
Sou
rce
of
sus
pen
ded
soli
ds.
Did
not
mee
t e
ffl
uen
t
req
uir
eme
nts
.
Yes.
 
COLLIN
GHOOD
1
HARBOUR
Nuisance algae. 1978
 
Coilingwood
ST
P
Ontario
Sou
rce
of
pho
sph
oru
s.
Did
not
mee
t e
ffl
uen
t
req
uir
eme
nts
.
Exp
ans
ion
and
imp
rov
ed
tre
atm
ent
und
er
des
ign
.
Ope
rat
ion
exp
ect
ed
by
1981.
Ex
pe
ct
gr
ad
ua
l
imp
rov
eme
nt
wil
l
resul
t fro
m
pho
sph
oru
s
con
tro
l.
 
I. An
area wh
ere wat
er qual
ity obj
ectives
have no
t been
achieve
d becau
se reme
dial pr
ograms
are not
yet com
pleted.
2. An ar
ea where
remedial
programs
have been
completed
. but a d
elay is e
xpected b
efore con
ditions i
n the lak
e show im
provement
.
3. An
area wh
ere fur
ther re
medial
program
s may b
e requi
red.
  
 TVIBLJE 2.6
PR
OB
LE
M A
RE
AS
-
LAK
E
HUR
ON
Prob
lem a
rea d
eterm
ined
by ﬁe
ld su
rveys
in bo
undar
y wat
ers.
Dis
cha
rge
s o
i o
ne
or
mor
e o
i l
he
sub
sta
nce
s i
den
iil
ied
in t
he
pro
ble
m a
rea
curr
entl
y in
com
pli
anc
e wi
th a
gen
cy
requ
irem
ents
.
Individual d
ischarges m
ay be
LO
CA
T
IO
N
PROB
LEM -
V|0LA
TION
OF
OBJ
ECT
IVE
OR
STA
NDA
RD
DA
T E
- L
AS
T
SU
RV
EY
NA
ME
OF
DI S
CHA
RGE
R
JURISD
ICTION
SUB
STA
NCE
S D
ISC
HAR
GED
STATUS OF
REMEDIAL
PROG
RAMS
Asse
ssme
nt ol
wheth
er or
not C
Omp‘B
ilOn
oi re
media
l pro
gram
s lor
the d
ischa
rgers
ide
nhl
ned
wull
car
rec
t t
he
pro
ble
m.
PEN
ETA
NG
BAY
2
Eutr
ophi
cati
on.
1978
Pene
tan—
gu
is
he
ne
ST
P
Ont
ari
o
Sou
rce
of
pho
sph
oru
s. M
et ef
fluent
requirements.
Expe
ct
grad
ual
imp
rov
eme
nt
wil
l
res
ult
fro
m
pho
sph
oru
s c
ont
rol
.
SPANISH
RIVER 1
Fish
tainti
ng.
1
9
7
7
E.B
.
Ed
dy
For
est
Prod
ucts
,
Es
pa
no
la
Ont
ari
o
Sou
rce
of
fis
h t
ain
tin
g.
Did not m
eet efflu
ent
requir
ements
.
0n sch
edule
with
contro
l
order. F
inal phas
e of
measures
to reduce
BOD and
toxicit
y
exp
ect
ed
to b
e
completed
in late 1
985.
Ye
s.
SE
RP
EN
T
1
HARBOUR
Rad
ium
(126
Ra),
pH.
1978
Denison
Mines Ltd.,
and
Rio
Algom
Mines,
Ser
pen
t
Har
bou
r
Ontario
So
ur
ce
el
ev
at
ed
le
ve
ls
of
’2‘
Ra.
Did n
ot me
et ef
fluen
t
requirements.
Requirement & Directions
issued in
1977 for
all
activ
e an
d idl
e min
ing
prope
rties
requi
ring
treatment
of waste
and
draina
ge for
remova
l of
radium, heavy metals,
nitrates, and
stabilization
of tailin
gs system
s.
Yes
.
How
eve
r,
lon
g
ret
en—
tion
time
of
lake
s i
n
Ser
pen
t
Riv
er
sys
tem
wil
l
del
ay
ach
iev
eme
nt
of
obj
ect
ive
s.
2
6
ST
.
MA
RY
S
1
RIV
ER
Tot
al
col
ifo
rm,
phe
nol
s,
and
amm
oni
a.
1978
 
Sau
lt
Ste
.
Ma
ri
e
ST
P
Algoma
Ste
el,
Sau
lt
Ste
.
Marie
Ont
ari
o
Ont
ari
o
Pro
bab
le
sou
rce
of
co
li
fo
rm
.
So
ur
ce
of
an
mo
ni
a.
Maj
or
sou
rce
of
phe
nol
s.
Met ef
fluent
requir
ements
.
Program f
or sewage
collec
tion s
ystem
improv
e-
ments
and t
reatm
ent
modifi
cation
s to
includ
e
phos
phor
us r
emov
al a
dopt
ed
rece
ntly
by C
ity.
Did n
ot me
et ef
fluen
t
requir
ements
.
By-p
rodu
ct r
ecov
ery
plan
t
com
ple
ted
.
Plan
t c
omp
one
nts
being
broug
ht i
nto o
perat
ion,
alth
ough
oper
atin
g pr
oble
ms
have
deve
lope
d.
A co
ntro
l
orde
r s
erve
d i
n Ju
ne 7
8
requ
ires
furt
her
impr
ove-
ment
s to
meet
effl
uent
lim
ita
tio
ns.
Ye
s.
Yes.
 
1.
An
are
a w
her
e
wat
er q
ual
ity
obj
ect
ive
s h
ave
not
bee
n a
chi
eve
d b
eca
use
rem
edi
al
p
2.
An
area
whe
re
rem
edi
al
pro
gra
ms
have
bee
n c
omp
let
ed,
but
a de
lay
is
exp
ect
ed
bef
3.
An
are
a w
her
e f
urt
her
rem
edi
al
pro
gra
ms
may
be
req
uir
ed.
rogr
ams
are
not
yet
comp
lete
d.
are
cond
itio
ns
in t
he l
ake
show
impr
ovem
ent.
  
 TABLE 2.6 PROBLEM AREAS - LAKE MICHIGAN
Discharges of one or me of the s
ubstances identified in the proble
m area Individual discharges may
be
Problem area
determmed
by ﬁeld surv
eys m bound
ary waters.
cunenny in
momma
wm‘ agency
mulrmems
'
Assessment oi whe
ther Or not comple
tion
of remedial programs for the dischargers
STATUS OF
REMED'AL
identified in:
II correct the
problem.
PROBLEM '
VIOLATION
OF
DATE‘ LAST
NAME OF
JURISDICTION
SUBSTANCES D
ISCHARGED
pROGRAMS
"ammo" omecnv
e on STANDARD sunve
v DISCHARGER
GREEN BAY 1 Dissolv
ed oxygen, 1977
Wisc. Pub. Wisconsin
source of suspended
Did not meet effluent
Yes_
 
2
7
(con
t'd)
phosphorus,suspended
solids.
 
Service
(J.P.P
ulliam
Plt),
Gree
n Ba
y
Wisc.
Tissue
Mills,
Menasha
Nicolet
Paper Co.,
W. DePere
Riverside
Paper
Co.,
Appleton
Midtec Paper
Cor
p.,
Kimﬁerley
Hannermill
Paper Co.,
Kaukauna
Kimberley
Clark Corp.,
Neenah
Kimberley
Clark Corp.
(Lakevlew
Mill) Neenah
Cons.
Paper,
Appleton
Bergstrom
Paper Co.,
Neenah
Wisconsin
Wisc
onsi
n
Wisconsin
Wisc
onsi
n
Wisc
onsi
n
Wisc
onsi
n
Wisconsin
Wisc
onsi
n
Wisconsin
solids, phosphorus.
Source
of 800
, sus
pended
solids.
Source
of BOD
, sus
pended
solids.
Source
of BOD
, sus
pended
soli
ds.
Source
of BOD
, sus
pended
solids, phosphorus.
Sour
ce
of 8
00,
susp
ende
d
solids, p
hosphorus
.
Source
of BOD
, susp
ended
solids, phosphorus.
Source
of BOD
, sus
pended
solids, p
hosphorus
.
Source
of 800
, sus
pended
solids.
Sour
ce
of 8
00,
susp
ende
d
solids, p
hosphorus
.
requirements.
Met effluent
requirements.
Met effluent
requirements.
Met ef
fluent
requirements.
Did not m
eet efflu
ent
requirements.
Met ef
fluent
requirements. I
Met ef
fluent
requirements.
Met ef
fluent
requir
ements
.
Did n
ot me
et ef
fluen
t
requirements.
Did not m
eet efflu
ent
requirements.
 
YES
.
Yes.
Yes.
Yes.
Yes.
Yes.
Yes.
Yes.
Yes.
1. An area where waterquality objectives have not been achieved because remedial programs are not yet completed.
2. An area where remedial prograns have been completed, but a delay Is expected before conditions in the lake show improvement.
3. An area where further remedial programs may be required.
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TA
BL
E
23
PR
OB
LE
M
AR
EA
S-
LA
KE
MI
CH
IG
AN
Pro
ble
m a
rea
det
erm
ine
d b
y ﬁ
eld
sur
vey
s i
n b
oun
dar
y w
ate
rs
Dis
cha
rge
s oi
one
0! m
ore
oi l
he s
ubs
tan
ces
iden
iili
ed i
n th
e pr
obl
em
are
a i
ndiv
idua
l di
sch
arg
es m
ay
be
curre
ntly
in co
mpli
ance
wilh
agen
cy re
quire
ments
.
DA
T E
- L
AS
T
S
U
R
V
E
Y
PRO
BLE
M -V
|OLA
TIO
N OF
OBJ
ECT
IVE
OR
ST
AN
DA
RD
NA
ME
OF
L
“0
"
DI
SC
HA
RG
ER
JUR
ISD
ICT
ION
SUB
STA
NCE
S D
ISC
HAR
GED
ST
AT
US
OF
RE
ME
DI
AL
PROG
RAMS
As
se
ss
me
nt
01
whe
the
r
or
not
com
ple
tio
n
ol re
media
l pr
ogra
ms lo
r the
disch
arger
s
nde
nhi
led
wil
l c
orr
ect
the
pr
ob
le
m.
GR
EE
N
BA
Y
1
(c
on
t'
d)
Rip
on
S
T
P
Hear
t of
the V
alley
S
T
P
Osh
kos
h S
TP
Appl
eton
ST
P
Appl
eton
Pape
rs,
Co
mb
in
ed
Loc
ks
An
er
ic
an
Ca
n
Co
.,
Gr
ee
n
Ba
y
For
t H
owa
rd
Pap
er,
Gree
n Ba
y
De
Pe
re
S
T
P
Me
na
sh
a
Tw
p.
We
st
ST
P
Me
na
sh
a
Tw
p.
Ea
st
ST
P
N
e
e
n
a
h
-
Me
na
sh
a
Sew
age
Ca
nn
is
si
on
,
Me
na
sh
a
ST
P
  
Wisc
onsi
n
Wisc
onsi
n
Wisconsin
Wisc
onsi
n
Wisc
onsi
n
Wisc
onsi
n
Wi
sc
on
si
n
Wi
sc
on
si
n
Wisc
onsi
n
Wisc
onsi
n
Wi
sc
on
si
n
Sou
rce
of
800
,
sus
pen
ded
sol
ids
,
pho
sph
oru
s.
Sou
rce
of
800
,
sus
pen
ded
sol
ids
,
pho
sph
oru
s.
Sou
rce
of
BOD
,
sus
pen
ded
sol
ids
,
pho
sph
oru
s.
Sou
rce
of
800
,
sus
pen
ded
sol
ids
,
pho
sph
oru
s.
So
ur
ce
of
BO
D,
su
sp
en
de
d
sol
ids
, p
hos
pho
rus
.
Sou
rce
of
BOD
,
sus
pe
nd
ed
sol
ids
,
pho
sph
oru
s.
So
ur
ce
of
80
0,
su
sp
en
de
d
so
li
ds
,
ph
os
ph
or
us
.
So
ur
ce
of
BO
D,
su
sp
en
de
d
so
li
ds
,
ph
os
ph
or
us
.
So
ur
ce
of
BO
D,
su
sp
en
de
d
sol
ids
,
pho
sph
oru
s.
So
ur
ce
of
80
0,
su
sp
en
de
d
so
li
ds
,
ph
os
ph
or
us
.
So
ur
ce
of
BO
D,
su
sp
en
de
d
so
li
ds
,
ph
os
ph
or
us
.
Di
d
no
t
me
et
ef
fl
ue
nt
re
qu
ir
em
en
ts
.
Me
t
ef
fl
ue
nt
req
uir
eme
nts
.
Me
t
ef
fl
ue
nt
re
qu
ir
em
en
ts
.
Me
t
ef
fl
ue
nt
re
qu
ir
em
en
ts
.
Di
d
no
t
me
et
ef
fl
ue
nt
re
qu
ir
em
en
ts
.
Me
t
ef
fl
ue
nt
re
qu
ir
em
en
ts
.
Me
t
ef
fl
ue
nt
re
qu
ir
em
en
ts
.
Me
t
ef
fl
ue
nt
re
qu
ir
em
en
ts
.
Me
t
ef
fl
ue
nt
re
qu
ir
em
en
ts
.
Me
t
ef
fl
ue
nt
re
qu
ir
em
en
ts
.
Di
d
no
t
me
et
ef
fl
ue
nt
re
qu
ir
em
en
ts
.
Pr
ob
le
m
wi
th
in
du
st
ri
al
di
sc
ha
rg
es
of
su
sp
en
de
d
so
li
ds
.
 
Ye
s.
Ye
s.
Ye
s.
Ye
s.
Ye
s.
Ye
s.
Ye
s.
Y
e
s
.
Ye
s.
Y
e
s
.
Ye
s.
1.
Ah
are
a w
her
e w
ate
r
qua
lit
y o
bje
cti
ves
hav
e n
ot
bee
n
ach
iev
ed
bec
aus
e
rem
edi
al
pro
gra
2.
An
are
a w
her
e r
eme
dia
l p
rog
ram
s h
ave
bee
n c
omp
let
ed,
but
a d
ela
y i
s e
xpe
cte
d b
efo
re
c
3.
An
are
a w
her
e
fur
the
r r
eme
dia
l
pro
gra
ms
may
be
req
uir
ed.
ms
ar
e
no
t
ye
t
co
mp
le
te
d.
ond
iti
ons
in
the
lak
e
sho
w
imp
rov
eme
nt.
 
 TABL
E 2.
6
PROB
LEM
AREA
S -
LAKE
MICH
IGAN
Dischar
ges ol
one or m
ore ol
the sub
stance
s ldenti
lied in
the pro
blem ar
ea Ind
ividual
dischar
ges may
be
V
.
curre
ntly
in co
mpli
ance
with
agen
cy r
equir
ement
s.
Asses
smden
lt ol
wheth
e; mu
r‘iol
dcora
pleti
on
O reme I8 progr
ams or e ISC a
rgers
LOCAT
ION
2615
;?“
gfsi
gggg
sm
JURIS
DICTI
ON
SUBS
TANC
ES DI
SCHA
RGED
SggéJ
gAﬁSR
EMED'
AL
identif
ied mu
correct
the pr
oblem.
Proble
m area
determ
ined b
y field
survey
s in b
oundar
y water
s.
HILHAUK
EE 1
Suspend
ed soli
ds, col
iform,
1977
Sewage
and
Wiscons
in s
ources
0f 500,
Court e
stablis
hed sch
edules
Yes.
HARBOR
dissolved
oxygen.
storm wat
er
suspended
solids,
for opera
tion of c
ontrol
overﬂows
coliform.
facilitie
s and cor
rection
of p
robl
em i
n 19
90.
HAUKEGAN
1
PCB in se
diment.
1979
outboard
Iiiinois
Probable
source
NPDES Per
mit impos
ing
Both U.S.
EPA and t
he State
HARBOR
Marine,
of PCBs.
no discha
rge of PC
Bs
are invol
ved in an
enforcev
uaukegan
Loss of P
CBs from
the
is being
challenge
d
ment acti
on agains
t Out-
sediments
is a matt
er
by discha
rger. Pr
esently
board Mar
ine which
is cur—
presently
in litiga
tion.
under lit
igation f
or past
rently be
fore Fede
ral Dist.
discharge
s resulti
ng in PCB
Court. T
echnical
inves-
contamina
tion of b
ottom
tigation
is being
conducted
sedime
nts a
nd wat
er in
regard
ing th
e ext
ent of
.
Haukega
n Harbo
r.
contami
nation
and rem
edial
effo
rt w
arra
nted
.
INDIANA
HARBOR
1 Ann
onia, p
henois,
1977
East
Indiana
Source
of anno
nia, ph
enols.
Did not
meet ef
fluent
Combine
d sewer
overflo
w
Chica
go ST
P
requi
remen
ts.
Enfor
cemen
t
and o
ther
nonpo
int
sourc
e
action
pending
.
polluti
on will
possibl
y be
the re
mainin
g prob
lems.
Gary
1nd1ana
Source
of ammo
nia, ph
enols.
Did not
meet ef
fluent
Combine
d sewer
overflo
w
STP
'
requir
ements
. Co
nsent
order
and ot
her n
onpoin
t sour
ce
requir
es ful
l sec
ondary
pollut
ion wi
ll po
ssibly
be
treat
ment
by Ap
r. 79
.
the r
emain
ing p
roble
ms.
,
Operati
on and
mainten
ance
problems
continue.
2
9
Hannan
d
Indian
a
Source
of mnn
onia,
phenol
s.
Met ef
fluent
requir
ements
.
Combin
ed se
wer ov
erflow
and
STP
othe
r n
onpo
int
sour
ce p
ol-
luti
on w
ill
poss
ibly
be t
he
remaining
problems.
Energy
Indiana
Source
of amon
’la, ph
enols.
Did not
meet ef
fluent
Yes.
Coo
p,
req
uir
eme
nts
.
Eas
t
Hea
rin
g h
eld
and
ord
er
Chi
cag
o
pen
din
g.
You
ngs
tow
n
Ind
ian
a
Sou
rce
of
mnn
oni
a,
phe
nol
s.
Met
eff
lue
nt
req
uir
eme
nts
.
Yes
.
She
et
& T
ube
,
c
East
Chi
cag
o
Aner
ican
Oil
[nd1
ana
Sour
ce o
f mn
noni
a,
phen
ols.
Met
effl
uent
requ
irem
ents
.
Yes.
Compan
y,
..
Hhi
tin
g
(con
t'd)
   
1. An
area wh
ere wat
er qual
ity obj
ectives
have no
t been
achieve
d becau
se reme
dial pr
ograms
are not
yet com
pleted.
2. An area wh
ere remedial
programs have
been completed
, but a delay
is expected b
efore conditi
ons in the la
ke show impro
vement.
3. An area wh
ere further r
emedial progr
ams may be re
quired.
  
3
0
 
TABLE
2.6
PROB
LEM A
REAS
-
LAK
E M
ICH
IGA
N
n 3'”
ddammed
by ﬁeld SW!
” m bounda
ry wams’
currently in
compliance
with agency
requirement
s.
Discharges oI one
or more ol the Sub
slances idenIIlie
d in Ihe problem a
rea Individual di
scharges may be
DA
TE
' LA
ST
SUR
VEY
PROBLEM -VIOLATION G
NAME OF
LOCATION
OBJECHVE m
SYANDARD
DISCHARGER
JURISDICTION
SUBSTANCES DI
SCHARGED
STATUS OF REMEDIAL
PROG
RAMS
Assessment ol whe
ther or not comple
tion
oI remedial programs Im the dlschargers
Identiﬁe
d wull c
onecl t
he prob
lem.
IN
DI
AN
A
HA
RB
OR
1
(con
t'd)
U.S.
Steel
,
Gary
Indiana S
ource of ammo
nia, phenols.
Inland Steel,
East Chicago
Indiana
Source of
amonla,
phenols.
Met ef
fluent
requir
ements
.
Final lim
its to be
attained 1980.
Met ef
fluent
requlr
ements
.
Yes.
Yes.
    
l.
2.
3
.
An area w
here wate
r quality
objective
s have no
t been ae
hieved be
cause rem
edial pro
grams are
not yet c
ompleted.
An area where
remedial prog
rams have bee
n cowleted,
but a delay i
s expected be
fore conditio
ns in the lak
e show improv
ement.
An area w
here furt
her remed
ial progr
ams may b
e require
d.
 TABLE
2.6
PROB
LEM A
REAS
’ LAK
E ER
IE
Ptobl
em ar
ea de
tarni
ned
ﬁeld s
urvey
s in b
ounda
ry wa
ters
Disc
harg
es ol
one
Or mo
re oi
the s
ubst
ance
s ide
nlili
ed in
the p
robl
em a
rea
indiv
idual
disc
harg
es m
ay b
e
curren
tly in
compl
iance
with a
gency
requir
ements
.
PROB
LEM -
VIOLA
TION
OF
OBJE
CHVE
on ST
ANDAR
D
DA
TE
‘L
AS
T
LOCA
TION
SUR
VEY
NAM
E OF
0| S
CHA
RGE
R
JURISD
ICTION
SUB
STA
NCE
S DI
SCH
ARG
ED
STAT
US O
F RE
MEDI
AL
PROGRAMS
Assess
ment o
i whet
her or
not co
mpleti
on
of rem
edial
progra
ms ior
the di
scharg
ers
ide
nti
ﬁed
Ii c
orr
ecl
the
pro
ble
m.
  
ST. C
LAIR
1
RIVER
Tainting of fish, 1977
toxic substances.
Note: Dissolved
organic discharges
from all municipal
and industrial sources
along St. Clair River
under study to
establish by 1979
significance of tainting
and toxic compounds.
Remedial program
requirements will be
estab
lishe
d bas
ed on
results
of stud
y.
3
1
CI
L,
Court
right
Ethyl Corp.,
Cor
unn
a
Esso
Ch
em
ic
al
,
Sarnia
Imperial Oil.
Sar
nia
Sh
el
l,
Cor
unn
a
Polysar,
Sarnia
Dow Chemical,
Sar
nia
Sun
Oil,
Sarnia
Ontario
Ontario
Ontario
Ontario
Ontario
On
ta
ri
o
Ontario
Ontario
Source of
mnnonia.
Source
of lead
.
Source of
organics
and ph
enols.
Source of organics,
phenols a
nd ammoni
a.
Source of
organics,
phenols and ammonia.
Source of organics,
phenols a
nd ammoni
a.
Source of organics
and annonia.
Source of organics,
pheno
ls an
d amm
onia.
Met ef
fluent
requir
ements
.
Met effluent
requirements.
Did not meet effluent
requir
ements
.
Approved
program f
or
reduc
tion
of di
ssolv
ed
organics, phenols
compl
eted.
Met effluent
requirements.
Met ef
fluent
requir
ements
.
Proceedin
g with ag
reed
program to fu
rther reduce
susp
ende
d so
lids
.
Did not m
eet efflu
ent
req
uir
eme
nts
.
On sch
edule
with
requir
ed
progra
m. S
tage 1
- prog
ram
comp
leti
on 1
978.
Stag
e 2
requir
es fur
ther
study.
Met
effl
uent
requ
irem
ents
.
Chlo
rine
recy
clin
g pr
ocee
ding
.
Com
pan
y v
olu
nta
ril
y s
eek
ing
furt
her
redu
ctio
n in
chlo
rine
.
Met
effl
uent
requ
irem
ents
.
Yes.
Ye
s.
YES.
YES.
Yes.
Ye
s.
Ye
s.
Ye
s.
THAMES RIVER 3
Total dissolved solids.
1975
Upstream
drainage
Ontario
Source
s not
identi
fied.
LAKE ST. CLAIR 2 Mercury in fish
and sediment.
1976
Ontario
Dis
cha
rge
s o
f m
erc
ury
fro
m
the
Sarn
ia a
rea
were
dis-
cont
inue
d in
1970.
Yes. '
HHEATLEY 1
HARBOUR
Coliform. dissolved
oxyg
en.
1978
  
Onstead
Foods Ltd.,
Hheatley
Ont
ari
o
Prob
able
sour
ce
of B
OD.
Did n
ot me
et e
fflue
nt
req
uir
eme
nts
.
Fac
ili
ty
ins
tal
led
in
Sept. 197
7; perfor
mance
to b
e ev
alua
ted
in 1
979.
Yes.
 
I. A
n are
a whe
re w
ater q
ualit
y obj
ectiv
es ha
ve no
t bee
n ach
ieved
becau
se r
emedi
al pr
ogram
s are
not y
et co
mplet
ed.
2. An
area w
here
remedi
al pr
ograms
have b
een co
mplete
d, but
a dela
y is e
xpecte
d bef
ore co
nditio
ns in
the l
ake sh
ow imp
roveme
nt.
3. A
n are
a whe
re fu
rther
remed
ial p
rogra
ms ma
y be
requi
red.
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IABL
E 2.
6
PR
OB
LE
M
AR
EA
S-
LA
KE
ER
IE
Pro
ble
m ar
ea
det
erm
ine
d by
ﬁeld
surv
eys
in b
oun
dar
y wa
iers
.
Dis
cha
rge
s oi
one
or m
ore
oi t
he s
ubs
tan
ces
ide
nti
ﬁed
in l
he p
rob
lem
are
a i
ndiv
idua
l d
isc
har
ges
may
be
curr
enin
in co
mpli
ance
wllh
agen
cy r
equi
reme
nts.
LO
CA
TI
ON
DA
TE
-
L
A
S
T
S
U
R
V
E
Y
PROB
LEM -
VIOLA
TiON
Cf
OBJ
ECT
TVE
CNR
STA
NDA
RO
NA
ME
OF
DI S
CHA
RGE
R
JU
RI
SD
IC
TI
ON
SU
BS
TA
NC
ES
DI S
CH
AR
GE
D
ST
AT
US
OF
RE
ME
DI
AL
PROG
RAMS
Ass
ess
men
t o
i wh
eth
er
or n
ot c
omp
let
ion
oi re
media
l pro
gram
s Ior
lhe d
ischa
rgers
ide
nti
ﬁed
w
II c
orr
ect
the
pr
ob
le
m.
 
om
en
RIVE
R 1
(cont'd)
Col
ifo
rm,
phe
nol
s,
iron
,
1978
tota
l d
isso
lved
soli
ds.
 
Detro
it S
TP
For
d M
oto
r
Co
.,
Rouge
Comple
x,
De
ar
bo
rn
Gt.
Lake
s
Ste
el,
National
Ste
el
(4 plants),
River
Rouge
&
Ecorse
Pennwalt
Cor
p.,
Eas
t &
Nes
t
Plants,
Nyan
dott
e
Trent
on ST
P
Wayne
County
S
T
P
,
Wyan
dott
e
Way
ne
Cou
nty
STP, T
renton
Michigan
Mich
igan
Mich
igan
Mich
igan
Mich
igan
Mich
igan
Mich
igan
Sou
rce
of
col
ifo
rm,
phe
nol
s,
to
ta
l
di
ss
ol
ve
d
so
li
ds
,
phosp
horus
.
So
ur
ce
of
ph
en
ol
s,
iron.
So
ur
ce
of
ph
en
ol
s,
iro
n.
So
ur
ce
of
to
ta
l
di
ss
ol
ve
d
so
li
ds
,
ir
on
,
ph
en
ol
s.
So
ur
ce
of
co
li
fo
rm
,
ph
os
ph
or
us
.
So
ur
ce
of
co
li
fo
rm
,
pho
sph
oru
s.
So
ur
ce
of
co
li
fo
rm
,
ph
os
ph
or
us
.
Did n
ot me
et ef
fluen
t
req
uir
eme
nts
.
The
City
is p
rese
ntly
unde
r
a C
ons
ent
Jud
gem
ent
whic
h o
utli
nes
effl
uent
qua
lit
y r
equ
ire
men
ts.
The
se
bec
ome
inc
rea
sin
gly
mor
e
str
ing
ent
unt
il
Dec
.
31/
81
whe
n
full
sec
ond
ary
cap
aci
ty
wit
h p
hos
pho
rus
remo
val
is m
and
ate
d.
Did
not
mee
t
eff
lue
nt
req
uir
eme
nts
.
Not
ice
s o
f
vio
lat
ion
iss
ued
.
Di
d
no
t
me
et
ef
fl
ue
nt
req
uir
eme
nts
.
Not
ice
s 0
vio
lat
ion
iss
ued
.
'
Did
not
mee
t
eff
lue
nt
re
qu
ir
em
en
ts
.
Re
fe
rr
al
to
St
at
e
At
to
rn
ey
Ge
ne
ra
l.
Di
d
no
t
me
et
ef
fl
ue
nt
req
uir
eme
nts
.
Not
ice
of
no
nc
om
pl
ia
nc
e
iss
ued
.
Did
not
mee
t
eff
lue
nt
req
uir
eme
nts
.
Not
ice
of
no
nc
om
pl
ia
nc
e
is
su
ed
.
Me
t
ef
fl
ue
nt
re
qu
ir
em
en
ts
.
 
Ye
s.
Ye
s.
Ye
s.
Ye
s.
Ye
s.
Ye
s.
YE
S.
1.
An
ar
ea
wh
er
e
wa
te
r
qu
al
it
y
ob
je
ct
iv
es
ha
ve
no
t
be
en
ac
hi
ev
ed
b
2.
An
are
a w
her
e
rem
edi
al
pro
gra
ms
hav
e b
een
com
ple
ted
,
but
a d
ela
3.
An
are
a w
her
e
fur
the
r r
eme
dia
l
pro
gra
ms
may
be
req
uir
ed.
eca
use
rem
edi
al
pro
gra
ms
are
not
yet
com
ple
ted
.
y
is
exp
ec
te
d
be
fo
re
co
nd
it
io
ns
in
the
lak
e
sho
w
improvement.
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TAIBLE
2.6
PROBLEM AREAS' LAKE ERIE
Problem area determined by ﬁeld surveys in boundary waters,
Discharges oi one or more oi the subsIances identified in the problem area
currently in compliance wllh agency requirements,
. Individual discharges may be
LOCATION
PROBLEM -Vl0LATlON 0F
OBJECTIVE OR STANDARD
DATE
- LAS
T
SUR
VE Y
NAME OF
Di SCHARGEFI
JURISDICTION SUBSTANCES DISCHARGED
STATUS OF REMEDIAL
PROGRAMS
Assessment ol whether or not completion
oi remedial programs lo: the dischargers
identified WI" correct the problem.
DETROIT RIVER 1
(cont‘d)
(cont‘d)
 
Comb
ined
sew
er
overflows
Michigan
BASF
Hyandotte
Cor
p.,
North & South
Horks,
Hyandotte
Michigan
BASF
Hyandotte
Corp.,
Fighting
Island
Ontario
Allied
Chem
ical
Canada
Ltd.,
Amherstburg
Ont
ari
o
Anherstburg
ST
P
Ont
ari
o
Belle River
ST
P
Ontario
Canadi
an Sal
t
Co.
Ltd.
,
Hindsor
Ontario
Chrysler Ontario
Canada Ltd.,
Hindsor_
Source of coliform,
total dissolved solids.
Source of total
dissolved solids.
Source of total
dissolved solids.
Source of total
dissolved solids.
Source of phosphorus.
coliform.
Source of coliform,
phosphorus.
Source of total
dissolved solids.
Source of solids.
Did not meet effluent
requirements. Complaint
filed in State Court
Sept. 9/78.
Met effluent requirements.
Met effluent requirements.
Did not meet effluent
requirements. Sewage
treatment improvements
under
review
.
Met effluent
requirements.
Met effluent
requirements.
Met effluent
requirements.
 
Combined sewer overflows
may continue to cause
problems during rainfall
periods.
Y
e
s
.
No economic technology
availa
ble fo
r
further reduction of
dissolved solids.
No econom
ic techno
logy
available for further
reduction
of dissol
ved
soli
ds.
Ye
s.
Yes.
Yes.
Yes.
I. An area where waterquality objectives have not been achieved because remedial programs are not yet completed.
2. An area where remedial programs have been completed, but a delay is expected beforeconditions in the lake show improvement.
3. An area where further remedial programs may be required.
  
 ‘WIBLE 215
PROBLEM AREAS ‘
LAKE
ERE
Pioblem
area dete
rmined by
ﬁeld surve
ys in bou
ndary wat
ers.
Discharges 0' one or mare oi the s
ubstances identified in lhe proble
m area
currenlly in
compliance
with agency
requirement
s.
individual discharges may be
PROBLEM -VIOLATl0N 0F
Lawn"
omecnve on s
rmomo
DA
YE
-LA
ST
SUR
VEY
NAME OF
Dl S
CHA
RGE
R
JURISDICTION SUBSTANCES DISCHARGED
STA
TUS
OF
RE M
EDI
AL
PROGRAMS
Assess
ment o
i whet
her or
nol co
mpleti
on
oi remedi
al progra
ms lot the
discharge
rs
iden
lili
ed w
ill c
orre
ct t
he p
robl
em.
om
on
RIV
ER
1
(con
t'd)
For
d
Mot
or
Co. Ltd.,
Hindsor
windscr—
Little
River
ST
P
Windsor
Wester
ly STP
Ontario
Ontario
Ontario
Source of phenols,
total dis
solved so
lids,
iron.
Source
of soli
ds,
coliform, phosphorus.
Source of
coliform,
phosphorus.
Met effluent
requirements.
Met effluent
requirements.
Met effluent
requirements.
Plant expansion scheduled
for compl
etion in
1982.
Yes.
Yes.
Yes.
CL
IN
TO
N
1
RIVER
Fecal coliform,
total dissolved solids.
3
4
1977
1977
19
77
1977
19
77
19
77
Gen
era
l
Electric,
Har
ren
Mt. Clemens
STP
Roch
este
r
STP
Pon
tia
c
STP
Harre
n STP
Cmb
ine
d
sewer
overflows
' Mic
higa
n
Michigan
Michigan
Michigan
Michigan
Michigan
Source of dissolved
solids.
Source of coliform.
Source of
coliform.
Source of coliform.
Source of
coliform.
Sour
ce o
f co
lifo
rm.
Met ef
fluent
requir
ements
.
Did not m
eet efflu
ent
requir
ements
.
Did no
t meet
efflu
ent r
equir
ement
s.
Met effluent
requir
ements
.
Did not m
eet efflu
ent
req
uir
eme
nts
.
Inter
cepto
r col
lapse
d,
dis
cha
rge
d t
o r
ive
r
duri
ng 1
978.
Now
repa
ired
.
Prob
lem
area
bein
g
reass
essed
.
Prob
lem
area
bein
g
reass
essed
.
Prob
lem
area
bein
g
reass
essed
.
Problem area being
rea
sse
sse
d.
Pro
ble
m a
rea
bei
ng
reass
essed
.
Comb
ined
sewe
r ov
erfl
ows
may
conti
nue t
o cau
se
proble
ms du
ring r
ainfal
l
peri
ods.
TOLEDO
AREA 1
Algae,
colifor
m,
dissolved oxygen.
1978
Toledo STP
Ohio
Major poi
nt source
of
BOD
,
pho
sph
oru
s,
coli
form
.
Did n
ot me
et ef
fluen
t
requir
ements
.
Ups
tre
am
non
poi
nt
sou
rce
s a
nd
com
bin
ed
sewe
r
overflows will
continue to
to c
ause
prob
lems
.
emu RIVER 3 Total dissolved solids.
 
1978
 
Upstream
drainage
Ont
ari
o
So
ur
ce
of
diss
olve
d so
lids
.
No re
media
l pro
gram
planned.
 
1. An
area w
here
water
qualit
y obj
ective
s have
not be
en ac
hieved
becaus
e reme
dial
progra
ms ar
e not
yet co
mplete
d.
2. An ar
ea where
remedial
programs
have been
completed
. but a d
elay is e
xpected b
efore con
ditions i
n the lak
e show im
provement
.
3. An ar
ea where
further r
emedial p
rograms m
ay be req
uired.
 
3
5
 
TAEH.
E 2.6
PRO
BLE
M A
REA
S-
LAK
E
ERI
E
Probl
em ar
ea de
termi
ned b
y ﬁeld
surve
ys in
bound
ary w
aters
Disc
harg
es ol
one o
r mor
e of
the s
ubst
ance
s ide
ntifi
ed in
the p
robl
em a
rea
Indiv
idual
disc
harg
es m
ay b
e
curre
ntly
in co
mpli
ance
with
agen
cy re
quire
ments
.
LO
CA
TI
ON
PROBLEM
-VlOLATlO
N 0F
OBJ
ECT
IVE
on
STA
NDA
RD
DA
TE
- L
AS
T
SUR
VEY
NAM
E OF
DI S
CHA
RGE
R
JURISDICTION
SUB
STA
NCE
S DI
SCH
ARG
ED
STAT
US O
F RE
MEDI
AL
PROGRAMS
Ass
ess
men
t o
i w
het
her
or n
ot c
omp
let
ion
0' reme
dial p
rogram
s lor t
he dis
charge
rs
ide
nti
fie
d w
ill
cor
rec
t t
he
pro
ble
m.
C
L
E
V
E
L
A
N
D
1
AR
EA
(cont'd)
Dis
sol
ved
oxy
gen
,
col
ifo
rm,
phe
nol
s,
hea
vy
me
ta
ls
,
fl
uo
ri
de
,
MB
AS
.
19
77
Cl
ev
el
an
d
Oh
io
El
ec
tr
ic
Ill
umi
nat
ing
,
Cl
ev
el
an
d
Du
po
nt
Oh
io
OeN
emo
urs
,
Cl
ev
el
an
d
Rep
ubl
ic
Ohi
o
St
ee
h
Cl
ev
el
an
d
Jon
es
&
Ohi
o
La
ug
hl
in
,
Clev
elan
d
Ha
rs
ha
w
Oh
io
Ch
em
ic
al
,
Cl
ev
el
an
d
Cle
vel
and
Ohi
o
Regi
onal
Sew
era
ge
Dist
.
Ea
st
er
ly
STP
,
Cl
ev
el
an
d
Cl
ev
el
an
d
Oh
io
Regi
onal
Sew
era
ge
Dist
.
So
ut
he
rl
y
Sl
P,
Cl
ev
el
an
d
Cl
ev
el
an
d
Oh
io
Regi
onal
Sew
era
ge
Dis
t.
we
st
er
ly
STP
.
Clev
elan
d
Source
of hea
vy met
als.
Sour
ce o
f me
tals
,
amno
nia.
Source
of meta
ls,
phen
ols,
amno
nia.
Source of
phenols,
metals, ammonia,
cyan
ides
.
Source
of hea
vy met
als,
ammonia.
Sour
ce o
f 80
0, p
hosp
horu
s,
coli
form
.
Major sou
rce of 80
0,
pho
sph
oru
s,
col
ifo
rm,
anno
nia.
Sour
ce o
f BO
D, p
hosp
horu
s,
coli
form
.
Did not m
eet efflu
ent
requireme
nts. Per
mit
cond
itio
ns b
eing
conte
sted.
Met ef
fluent
requir
ements
. Pe
rmit c
on-
ditions being contested.
Met ef
fluent
requi
remen
ts.
Permi
t
cond
itio
ns b
eing
conte
sted.
Met
eff
lue
nt
requir
ements
. Pe
rmit c
on—
dition
s bei
ng co
nteste
d.
Met ef
fluent
requirements.
Met ef
fluent
requir
ements
.
Plant
curre
ntly
being
upgra
ded.
Compl
etion
date,
1982.
Did
not
mee
t e
ffl
uen
t
req
uir
eme
nts
.
Bei
ng
upg
rad
ed.
Con
str
uct
ion
comp
leti
on
1982
.
Did
not
mee
t e
ffl
uen
t
requ
irem
ents
.
Trea
tmen
t
cons
truc
tion
comp
leti
on
expecte
d 1982.
Yes.
Yes.
Yes.
Ye
s.
Ye
s.
Com
bin
ed
sew
er
ove
rfl
ow
pro
ble
m
wil
l
rema
in
alth
ough
prop
osed
and
cur
ren
t i
mpr
ove
men
ts
wil
l c
ont
rib
ute
gre
atl
y
to
bet
ter
men
t o
f w
ate
r
qual
ity.
Co
mb
in
ed
se
we
r
ove
rfl
ow
pro
ble
m w
ill
rem
ain
alt
hou
gh
pro
pos
ed
and
cur
ren
t i
mpr
ove
men
ts
wil
l c
ont
rib
ute
gre
atl
y
to
be
tt
er
me
nt
of
wa
te
r
qual
ity.
Co
mb
in
ed
se
we
r
ove
rfl
ow
pro
ble
m w
ill
rem
ain
alt
hou
gh
pro
pos
ed
and
cur
ren
t
imp
rov
eme
nts
wil
l
con
tri
but
e g
rea
tly
to
be
tt
er
me
nt
of
wa
te
r
qual
ity.
    
1. A
n are
a whe
re wa
ter q
ualit
y obj
ectiv
es ha
ve no
t bee
n ach
ieved
becau
se re
media
l pr
ogram
s are
not y
et co
mplet
ed.
2. A
n are
a whe
re re
media
l pro
grams
have
been
compl
eted,
but a
delay
is ex
pecte
d bef
ore c
ondit
ions
in th
e lak
e sho
w imp
rovem
ent.
3. A
n are
a whe
re fu
rther
remed
ial p
rogra
ms ma
y be
requi
red.
 
 TABLE 2.6
PROBLEM AR
EAS - LAKE
ERIE
"We",
a,” dd
ammcd
by new
“ways
i" mum
my “Me
's
Dischar
ges of o
ne or m
ore of
the sub
stance
s ldenti
lied in
the pro
blem ar
ea indi
vidual
dischar
ges may
be
'
curre
ntly
In com
plian
ce wi
th ag
ency
requi
remen
ts.
Asses
sment
ol whe
ther
or not
compl
etion
NAME
OF
ol rem
edial
progr
ams t
or the
disch
argel
s
JURIS
DlCTl
ON
SUBS
TANC
ES DI
SCHA
RGED
identil
ied wil
l corre
ct the
proble
m.
DA
TE
-
LA
ST
SU
RV
EY
PROBLEM -VlOLATlON 05
mm
”
omec
nve
on ST
ANDA
RD
STATUS OF
REMEDIAL
DIS
CHA
RGE
R
PROGRAMS
CLE
VEL
AND
ARE
A 1
(con
t'd)
Akr
on
STP
Ohi
o
U.S
. S
tee
l,
Ohi
o
Cl
ev
el
an
d
Sour
ce o
f BO
O, p
hosp
horu
s,
co
li
fo
rm
.
Source
of meta
ls.
Did n
ot me
et ef
fluen
t
requi
remen
ts.
State
warning
issued.
Met ef
fluent
requir
ements
.
Ce
as
ed
di
sc
ha
rg
in
g
Oct. 78.
Co
mb
in
ed
sew
er
ove
rfl
ow
pro
ble
m w
ill
rem
ain
alt
hou
gh
pro
pos
ed
and
cur
ren
t i
mpr
ove
men
ts
wil
l
con
tri
but
e g
rea
tly
to
be
tt
er
me
nt
of
wa
te
r
qual
ity.
YES.
SANDUS
KY 3
Algae,
colifo
rm,
197a
RIVER
dissol
ved o
xygen,
copp
er.
Frem
ont
STP
Ohio
Major
sourc
e of
800,
phosp
horus
, co
lifor
m.
Met ef
fluent
requir
ements
.
Up
st
re
am
no
np
oi
nt
sou
rce
s
and
com
bin
ed
sew
er
ov
er
fl
ow
s
wi
ll
co
nt
in
ue
to
cau
se
pro
ble
ms.
HURON
RIVER
1
Total
organ
ic ni
troge
n,
1978
chemic
al ox
ygen
demand
,
mang
anes
e, a
rsen
ic.
Hur
on
STP
Ohi
o
Sour
ce
of B
OD,
nitr
ogen
.
Met ef
fluent
'
requi
remen
ts.
Hill
be
upgra
ded
to se
conda
ry
treat
ment.
Yes.
BLAC
K RI
VER
3
Coli
form
, al
llllon
ia,
197s
dissolv
ed oxyg
en,
phenol, metals.
3
6
U.
S.
St
ee
l.
Oh
io
Lor
ain
Lora
in S
TP
Ohio
Elyr
ia S
TP
Ohio
Maj
or
sou
rce
of
mnn
oni
a,
phenol.
Maj
or
sou
rce
of
BOD,
phosp
horus
.
Seco
ndar
y s
ourc
e of
800,
phosphorus.
Did n
ot me
et ef
fluen
t
requir
ements
.
Did n
ot me
et ef
fluen
t
requirements.
Did n
ot me
et ef
fluen
t
requi
remen
ts.
State
war
nin
g s
ent
.
Ye
s.
Non
poi
nt
sou
rce
s,
st
or
mw
at
er
an
d
co
mb
in
ed
se
we
r
ov
er
fl
ow
s
ma
y
st
il
l
cau
se
pro
ble
ms.
Non
poi
nt
sou
rce
s,
st
or
mw
at
er
an
d
co
mb
in
ed
sew
er
ove
rfl
ows
may
sti
ll
cau
se
pro
ble
ms.
GRAND RIVER 3 Total dissolved 1975
solids,
phenols
.
-
Oh
io
CONNEAUT 2
Dissolved oxy
gen, total
1973
RIVER dissolv
ed so ds, iron,
zinc.
  
Conneaut
STP Ohio
Sou
rce
of
BOD
,
iro
n,
zinc.
Met
eff
lue
nt
req
uir
eme
nts
.
 
Ye
s.
1. An
area wh
ere wat
er qual
ity obj
ectives
have no
t been
achieve
d becau
se reme
dial pr
ograms
are not
yet com
pleted.
2. An ar
ea where
remedial
programs
have been
completed
, but a d
elay is e
xpected b
efore con
ditions i
n the lak
e show im
provement
.
3. An
area w
here
furthe
r rem
edial
progra
ms may
be req
uired.
 
 TABLE 2.6
PROBLEM AREAS '
Problem area determined by ﬁeld surveys in boundary waters.
PROBLEM -VlOLATl0N OF
LAKE
ERE
Discharges of one or mom oi the substances identiﬁed in the problem area Individual discharges may be
currently In compliance with agency requirements.
NAME OF
JURISDiCTION
SUBSTANCES DISCHARGED
Assessment at whether or not completion
oi remedial programs for the dischargers
identiﬁed on" correct the problem.
DATE - LASl
LOCATION
STATUS OF REMEDIAL
 
OBJECTIVE OR STANDARD
SURVEY
Di SCHARGER
PROGRAMS
ROCKY RIVER 3
Coliform, dissolved
oxygen, annonia.
1978
Lakewood
STP
Ohio
Rocky River
ST
P
Combined
sewer
overflows
Ohio
Ohio
Source of BOD, coliform
amonia.
Source of 300, coliform,
amnon i a.
Source of BOD, coliform.
Met effluent
requirements.
Met effluent
requirements.
Yes.
Yes.
Combine
d sewer
overflows continue to
cause problems.
ASHTABULA 1
RIVER
Chloride,
total
dissolved
solids, iron,
zinc,
copper,
lead.
1978
RMI,
Ashtabula
Ashtabula
ST
P
Union
Carbide,
Ashtabula
Ohio
Ohio
Ohio
Source of total dissolved
solids, chlorine.
Source of metals.
Source of dissolved
solids and metals.
Did not meet effluent
requirements.
Did not meet effluent
requirements. Pre—
treatment is planned for
industries discharging to
municipal sewers.
Met effluent requirements.
Y
e
s
.
Y
e
s
.
Yes.
 
PRESQUE
1
ISLE BAY
Dissolved oxygen,
coliform.
1978
 
Combined
sewer
overflows
Pennsylvania
Source of 800,
coliform.
Bond issue floated by
City of Erie to resolve
portions of problem.
 
No, only
a portion
thereof, phased program
to correct problems
dependent upon availability
of funds.
I.
An area where
waterquality objectives have not been achiev
An area where remedial programs have been-completed,
bu
An area where further remedial programs may be required
2.
3
.
ed because remedial programs are not yet completed.
t a delay is expected before conditions
in the lake show improvement.
  
  
TAB
LE
2.6
PRO
BLE
M A
REA
S -
LAK
E O
NTA
RIO
Discha
rges o
i one o
r more
oi lhe
subst
ances
identi
ﬁed in
the pr
oblem
area
Hobi
em a
rea d
eter
mine
d by
ﬁeld
surve
ys m
boun
dary
water
s.
cuna
mly
'" co
mme
nce
Mm
agen
cy r
equ"
‘8-
. ind
ividu
al di
scha
rges
may
be
DA
TE
- L
AS
T
Sl
RV
EY
PROBLEM
-VIOLATIO
N OF
mem
o"
omec
rwe
on ST
ANDA
RD
NAME OF
DISC
HARG
ER
JURI
SDIC
TION
SUBS
TANC
ES [
)jSC
HARG
ED
ST
AT
US
OF
RE
ME
Di
AL
PROGRAMS
Ass
ess
men
t o
i w
het
her
or n
ot c
omp
let
ion
oi re
media
l pro
gram
s im
the d
-scha
rgevs
ide
nti
ﬁed
WI"
cov
rec
i t
he
pro
ble
m.
BUF
FAL
O R
IVE
R 3
Col
ifo
rm.
197
7
Mob
il
Oil
Corp.,
Buffalo
New
Yor
k
Scu
rce
of
phe
nol
s.
Note: In
dustries
are
lis
ted
be
ca
use
of
phe
nol
discharge
s which c
on—
tribu
te to
the N
iagar
a
River water quality
problems.
Repu
biic
New
york
Sour
ce o
f ph
enol
s.
St
ee
l
Ca
rp
.,
Buf
fal
o
Buf
fal
o
New
Yor
k
Col
or
Cor
p.,
Buf
fal
o
So
ur
ce
of
ph
en
ol
s.
Do
nn
er
—H
an
na
Ne
w
Yo
rk
So
ur
ce
of
ph
en
ol
s.
Coke
Corp.
,
Buf
fal
o
Bet
hle
hem
New
Yor
k
Sou
rce
of
phe
nol
s.
Ste
el,
Ham
bur
g
3
8
Pro
bab
le
sou
rce
of
phe
nol
s.
Sou
rce
of
co
li
fo
rm
.
Buff
alo,
New
York
Comb
ined
sew
er
over
flow
s
Met
effl
uent
requ
irem
ents
.
Hill e
ventua
lly d
ischar
ge
to munici
pal syste
m.
Met
effl
uent
requ
irem
ents
.
Adjudi
catory
hearin
g held
.
ECSL issued. New
compli
ance d
ate—Ap
ril 1
980.
Net
effl
uent
requ
irem
ents
.
Remedial
facilitie
s
have been
completed
.
Met
eff
lue
nt
req
uir
eme
nts
.
Met ef
fluent
requir
ements
.
Aba
tem
ent
mea
sur
es
under
study.
Yes.
Ye
s.
Yes.
Yes.
Ye
s.
Co
mb
in
ed
se
we
r
ov
er
fl
ow
s,
wh
ic
h
ge
ne
ra
ll
y
ha
ve
lo
ng
er
ra
ng
e
'
aba
tem
ent
sch
edu
les
,
wil
l
co
nt
in
ue
to
ca
us
e
pr
ob
le
ms
dur
ing
rai
nfa
ll
per
iod
s.
U
P
P
E
R
3
NIA
GAR
A R
IVE
R
197
7
Buf
fa
lo
New
Yor
k
Sou
rce
of
col
ifo
rm.
S.A.
STP
Coliform, phenols.
To
na
wan
da
New
Yor
k
Sou
rce
of
col
ifo
rm.
(T) STP #2
Not
e:
Pro
ble
m a
rea
is
affec
ted b
y dis
charg
es
to
the
Buf
fal
o
Riv
er.
To
na
wa
nd
a
Ne
w
Yo
rk
So
ur
ce
of
co
li
fo
rm
.
C
STP
(co
nt'
d)
( )
Met
eff
lue
nt
req
uir
e—
ments
. N
ew se
conda
ry
plant under c
onstruction.
Expe
cted
comp
leti
on S
ept.
1979.
Met
eff
lue
nt
req
uir
e-
men
ts.
New
sec
ond
ary
facil
ity c
omple
ted
and
in
ope
rat
ion
Aug
ust
197
8.
Co
nn
ec
te
d
to
To
na
wa
nd
a
(T)
STP January 1979.
Ye
s.
Yes.
Yes.
  
1.
An
are
a w
her
e w
ate
r q
ual
ity
obj
ect
ive
s h
ave
not
bee
n a
chi
eve
d b
eca
use
rem
edi
al
pro
gra
ms
are
not
yet
com
ple
ted
.
2.
An a
rea
wher
e re
medi
al p
rogr
ams
have
been
comp
lete
d, b
ut a
dela
y is
expe
cted
befo
re c
ondi
tion
s i
n th
e la
ke s
how
impr
ovem
ent.
3.
An
are
a w
her
e f
urt
her
rem
edi
al
pro
gra
ms
may
be
req
uir
ed.
  
 TABLE
2.6
PROBL
EM AR
EAS '
LAKE
ONTAR
IO
Discharg
es oi One
or more o
i the Sub
stances
idenliiie
d in the p
roblem ar
ea. Indiv
idual dis
charges
may be
currently in compl
iance wilh agenC
y requirements.
NAME OF
JURISDI
CT ION
SUBSTA
NCES-D
iSCHAR
GED
Proble
m area
determ
ined b
y field
survey
s in b
oundar
y water
s.
PROBLEM -
VlOLATlON
a:
OBJEC
TIVE
OR ST
ANDA
RD
Assessme
nt oi whe
ther or n
ot comple
tion
oi remedial programs lor the dischargers
identified will correct lhe problem.DA
TE
'LA
ST
SUR
VEY
LOC
ATI
ON
STA
TUS
OF
REM
EDI
AL
 
3
9
DIS
CHA
RGE
R
PROG
RAMS
UPP
ER
NIA
GAR
A 3
RIVER
(c
on
t'
d)
 
Gra
nd
Isl
and
New
Yor
k
Sou
rce
Of
Phe
nol
s.
Biological
Co
.,
Six Mile Cr.
Ge
ne
ra
l
So
ur
ce
of
ph
en
ol
s.
Motors Corp.,
Chevrolet
Motor Div.,
Tonawanda
New York
Ho
ok
er
So
ur
ce
of
ph
en
ol
s.
Chemical &
Plastics
Corp.,
Niagara Falls
New York
Allied
Chemical
Corp.,
Semet-Solvay,
Tonawanda
Ne
w
Yo
rk
So
ur
ce
of
ph
en
ol
s.
Na
ti
on
al
So
ur
ce
of
ph
en
ol
s.
Steel Corp.,
Buffalo
New York
As
hl
an
d
Oi
l
So
ur
ce
of
ph
en
ol
s.
Inc.,
Tonawanda
New
York
Pr
ob
ab
le
so
ur
ce
of
phenols;
source of
co
li
fo
rm
.
Buff
alo,
Conb i ned
sewer
overflow
New York
Met e
fflue
nt r
equir
e-
ments.
Met effluent require-
ments.
Met effluent require-
ments. D
ischarge
permit
was modified
in late 1977
which signifi
cantly reduce
d
efflu
ent
limit
s for
haloge
nated
organi
cs, a
dded
a new limit f
or mirex and
required
that a de
tailed
monitoring program be
conducted
to identi
fy
quanti
ties
and so
urce
of
additional substances.
Met
eff
lue
nt
requirements.
Met
eff
lue
nt
requirements.
ECSL issued
comp
lian
ce d
ate
Sept
embe
r
1979.
Net
eff
lue
nt
requirements.
To connect
to muni
cipalit
y.
Abat
emen
t me
asur
es
und
er
stu
dy.
 
Yes.
Yes.
YES .
YES.
Yes.
Yes.
Com
bin
ed
sewe
r o
ver
-
flows, wh
ich gener
ally
have lo
nger ra
nge
abat
emen
t sc
hedu
les,
will
contin
ue to
cause
proble
ms
during ra
infall pe
riods.
I. An
area wh
ere wat
er qual
ity obj
ectives
have no
t been
achieve
d becau
se reme
dial pr
ograms
are not
yet com
pleted.
2. An area wh
ere remedial
prograns have
been complete
d, but a dela
y is expected
before condit
ions in the l
ake show impr
ovement.
3. An area wh
ere further r
emedial progr
ams may be re
quired.
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TAB
LE
2.6
PRO
BLE
M A
REA
S - L
AK
E
ON
TA
RI
O
Pro
ble
m ar
ea d
ete
rmi
ned
by l
ield
surv
eys
in b
oun
dar
y wa
ters
.
Disc
harg
es 0
1 on
e or
mor
e ol
the
sub
sta
nce
s id
enti
ﬁed
in t
he p
robl
em a
rea
curr
entl
y in
comp
lian
ce w
ith
agen
cy r
equi
reme
nts.
Individ
ual dis
charge
s may b
e
PROB
LEM ~
Vi0LA
l’lON
CF
LOC
AT'
O"
OBJ
ECT
IVE
on S
TAN
DAR
D
DA
TE
' LA
ST
SUR
VEY
NAM
E OF
DI
SC
HA
RG
ER
JURI
SDlC
TlON
SUB
STA
NCE
S DI
SCH
ARG
ED
STAT
US O
F RE
MEDI
AL
PROGRAMS
Assess
ment o
f whet
her or
not co
mpleti
on
oi reme
dial p
rogram
s lor t
he dis
charge
rs
ident
ified
mil
corr
ect
the
prob
lem.
LON
ER
1
NIA
GAR
A R
IVE
R
Coli
form
, ph
enol
s.
Note: Pr
oblem are
a
is a
ffec
ted
by d
is-
charges t
o the Buf
falo
and Up
per N
iagara
Rivers
.
1977 Le
wi
st
on
ST
P
Nia
gar
a
Falls
ST
P
Nia
gar
a
Falls,
Co
mb
in
ed
sew
er
over
flow
s
St
am
fo
rd
Ni
ag
ar
a
Fa
ll
s
STP
New
York
Ne
w
Yo
rk
New
York
Ontario
Sou
rce
of
col
ifo
rm.
Sour
ce o
f co
lifo
rm.
Sour
ce o
f co
lifo
rm;
probab
le so
urce o
f phen
ols.
Probable
source of
co
li
fo
rm
.
Co
nn
ec
te
d
to
Lew
ist
on
Mas
ter
Se
we
r
Im
pr
ov
em
en
t
Ar
ea
Janu
ary,
1979
.
Did
not
mee
t e
ffl
uen
t
req
uir
eme
nts
.
New
fac
ili
ty
exp
eri
enc
ing
ope
rat
ion
al
pro
ble
ms
due
to
ind
ust
ria
l
was
te
and
exc
ess
flo
ws.
To
be
ful
ly
ope
rat
ion
al
by 1
980.
Aba
tem
ent
mea
sur
es
und
er
stu
dy.
Met
eff
lue
nt
req
uir
eme
nts
.
Exp
ans
ion
to
12.
5 M
IGD
und
er
con
str
uct
ion
for
fut
ure
gro
wth
of
mun
ici
pal
ity
.
Fu
ll
y
op
er
at
io
na
l
by
19
80
.
Ye
s.
Ye
s.
Com
bin
ed
sew
er
ove
r—
flo
ws,
whi
ch
gen
era
lly
have
long
er r
ange
aba
tem
ent
sch
edu
les
,
wil
l
con
tin
ue
to
cau
se
pro
ble
ms
dur
ing
rai
nfa
ll
pe
ri
od
s.
Y
e
s
.
LAKE ONTARIO 3
SHORELINE FROM
urn or
NIAGARA
IVER T0 18 MILE
CRE
EK
Total c
oliform
.
1976
Mu
ni
ci
pa
l
disch
arges
to the
Niagara
River are
con
tri
but
ing
to w
ater
quality
problems
alon
g th
e
Lake O
ntario
shore
line.
Ne
w
Yo
rk
,
Ontario
Sou
rce
of
col
ifo
rm.
Dir
ect
dis
cha
rge
s
fro
m
mun
ici
pal
tre
atm
ent
pla
nts
in
Ni
ag
ar
a—
on
-t
he
—L
ak
e
an
d
2 p
lan
ts
in
St.
Cat
har
ine
s
ar
e
sa
ti
sf
ac
to
ry
.
Co
mb
in
ed
se
we
r
ov
er
-
fl
ow
s,
wh
ic
h
ge
ne
ra
ll
y
hav
e
lon
ger
ran
ge
aba
te—
me
nt
sc
he
du
le
s,
wi
ll
co
nt
in
ue
to
ca
us
e
pr
ob
-
le
ms
du
ri
ng
ra
in
fa
ll
pe
ri
od
s.
NISSISSAUGA-l
CLAR
KSON
MR
EA
Phenols.
19
78
Gulf
Oil
Ltd
.,
Mississauga
Ont
ari
o
Sou
rce
of
phe
nol
s.
Did
not
mee
t
ef
fl
ue
nt
re
qu
ir
em
en
ts
.
Poss
ible
mo
di
fi
ca
ti
on
of
pre
sen
t
re
me
di
al
pr
og
ra
m
un
de
r
in
ve
st
ig
at
io
n.
  
I.
An
area
whe
re
wat
er
qua
lit
y o
bje
cti
ves
hav
e n
o
2.
An a
rea
wher
e re
medi
al p
rogr
ams
have
been
comp
 
3.
An
are
a w
her
e f
urt
her
rem
edi
al
pro
gra
ms
may
be
req
uir
ed.
t b
een
ach
iev
ed
bec
aus
e r
eme
dia
l p
rog
ram
s
are
not
yet
com
ple
ted
.
let
ed,
but
a d
ela
y i
s e
xpe
cte
d b
efo
re
con
dit
ion
s
in
the
lak
e s
how
improv
ement.
 
 TABLE 2.6
PROBLEM AREAS -
LAKE
ONTARIO
pmb‘em a,“ ddgmined by new suweys in bouan “Ms
Discharges 0! one or more of the substances identified in the problem area Individual discharges may be
currently in compliance with agency requirements.
NAME OF
DISCHARGER JURISDICTION
Assessment oi whether or not completion
oi remedial programs tor the dischargers
identiﬁed will correct the problem.
DATE
- LAS
T
SURVEY
LOCMION
PROBLEM "V'OLAT'O" 0':
SUBSTANCES DISCHARGED
STATUS 0" REMED'AL
 
OBJE011VE(X?STANUARD
PROGRAMS
ROCHESTER 3
Coliform.
1977
Irondequoit
EMBAYMENT
51p
Rochester,
Frank
Van
Lare
ST
P
Rochester.
Comb
ined
sew
er
overflows
New York
New
York
New York
Source of coliform.
Source of coliform.
Source of coliform.
Being served byRochester
Frank Van Lare STP. Phased
out October, 1978.
Net effluent requirements.
Abatement measures
under study.
Yes.
Yes.
Combined sewer
overflows,
which gen
erally ha
ve
longer range abatement
schedules, will continue
to cau
se pr
oblems
during
rainfall periods.
OSNEGO HARBOR 3
Chloride, nitrate.
1977
Oswego
East
Side
ST
P
Oswego
West Side
ST
P
Miller
Brewing Co.,
Oswego
4
1
Osewgo,
Combined
sewer
overflows
Natural
drainage
New York
New York
New York
New York
New York
Probable source of
chloride,
nitrate.
Prob
able
sour
ce o
f
chloride, nitrate.
Prob
able
sour
ce o
f
nitrate.
Probable
source of
chloride,
nitrate.
Sour
ce o
f ch
lori
de,
nitrate.
Met effluent require—
ments. R
equested
301(i)
extension
to prepar
e
industrial waste ordinance.
Secondary
facilitie
s
completed late 1978.
Met efflu
ent requi
re—
ments.
Abatement
measures
under study.
Natural g
eological
con-
dition
s and
land r
unoff
from
the Se
neca-O
neida-
Oswego Ri
ver Basin
.
Y
e
s
.
Yes.
Yes.
Combin
ed se
wer ov
erflow
s,
which generally have
longe
r ra
nge a
batem
ent
schedules
, will co
ntinue
to cau
se pro
blems
during
rainfall periods.
Natural conditions
are the p
rimary ca
use
of pro
blems.
TORONTO 1
Coliform, algae.
197a
HARBOUR
a.
52.121”
WATERFRONT
overflows
  
Ontario
Source of 800,
phosphorus.
Comple
tion o
f auto
mated
interceptor controls
expect
ed in
1980 w
hen p
lant
is com
pleted
.
 
Yes.
1.
An area where water quality objectives have not been achieved because remedial programs are not yet completed.
2.
An area where remedial program have been conpleted, but a delay is expected before conditions in the lake show improvement.
3.
An area where further remedial programs may be required.
  
 11\BLJE 2.6
PRO
BLE
M A
REA
S-
LAK
E O
NTA
RIO
Hobie
m area
determ
ined b
y ﬁeld
survey
s in b
oundar
y water
s.
Dischar
ges oi o
ne or m
ore of
the sub
stance
s ident
iﬁed in
the pro
blem ar
ea
currently in
compliance
with agency
requirement
s.
Individual discharges may be
LO
CA
l'
iO
N
OA
lE
- L
AS
T
SU
RV
EY
PROBLEM ‘
VIOLATION
OF
OBJECTIVE
on STANDA
RD
NAME OF
DISCH
AFIGE
R
JURISD
ICTION
SUBST
ANCES
DISCH
ARGED
STAT
US O
F RE
MEDI
AL
PROGRAMS
Assess
ment o
f whel
her or
not co
mpleti
on
oi rem
edial
progra
ms 101
the di
scharg
ers
ident
ified
\vili
corr
ect
the
prob
lem.
HA
MI
LT
ON
1
H
A
R
B
O
U
R
Ir
on
,
al
ga
e,
co
li
fo
rm
,
19
78
di
ss
ol
ve
d
ox
yg
en
.
Ha
mi
lt
on
S
T
P
Stel
co,
Ha
mi
lt
on
Do
fa
sc
o,
Ha
mi
lt
on
Du
nd
as
ST
P
On
ta
ri
o
On
ta
ri
o
On
ta
ri
o
On
ta
ri
o
Sou
rce
of
col
ifo
rm.
phosphorus.
Source
of iron
,
phospho
rus, 80
0.
Sour
ce
of i
ron,
phos
phor
us,
800.
Prob
able
sour
ce o
f
col
ifo
rm,
800,
phosp
horus
.
Did not m
eet efflu
ent
requir
ements
.
Faci
lity
expa
nsio
n
completed
Jul. 79.
Did not m
eet efflu
ent
requir
ements
.
Not on sc
hedule wi
th
agree
d pr
ogram
. S
tart
up of fil
tration p
lant
delayed t
ill 1979.
Did n
ot me
et ef
fluen
t
requirements.
0n sch
edule
with
agreed
progra
m. S
tudies
underw
ay
to e
xpan
d ho
t mi
ll
filtrat
ion pla
nt.
Met effluent
requirements.
Plant expansion to
18,
000
m3/
d c
omp
let
ed
in 1
978.
Ye
s.
Ye
s.
Ye
s.
Ye
s.
N
BAY
or
QUI
NTE
/l
#>
AD
OL
PH
US
BE
AC
H
Al
ga
e,
di
ss
ol
ve
d
19
78
ox
yg
en
.
D
o
m
t
a
r
Pac
kag
ing
,
Tre
nto
n
Tr
en
t
Va
ll
ey
Pa
pe
rb
oa
rd
,
Gl
en
Mi
ll
er
Bei
lev
ill
e
ST
P
VO
nt
ar
io
On
ta
ri
o
On
ta
ri
o
Sou
rce
of
BOD,
phosp
horus
.
Sour
ce
of
800,
pho
sph
oru
s.
Sou
rce
of
BOD,
pho
sph
oru
s.
Did n
ot me
et ef
fluen
t
requir
ements
. 0n
schedu
le
with
agreed
progra
m. H
igh
phen
ols
unde
r in
vest
igat
ion.
Met
effl
uent
requ
irem
ents
.
Met
effl
uent
requ
irem
ents
.
Grad
ual
impr
ovem
ent
is
exp
ect
ed
as
a r
esu
lt
of
phos
phor
us c
ontr
ol
and
fac
ili
ty
exp
ans
ion
com
ple
ted
in 1
979.
Yes.
Ye
s.
Yes.
(
 
GR
AS
S
RI
VE
R
3
P6
35
.
19
77
St
.
La
wr
en
ce
Riv
er)
 
U
n
d
e
r
in
ve
st
i-
ga
ti
on
.
Ne
w
Yo
rk
PCB
S.
Ban
use
of P
CBs.
 
An a
rea
wher
e wa
ter
qual
ity
obje
ctiv
es h
ave
not
been
achi
eved
beca
use
reme
dial
prog
rams
are
not
yet
comp
lete
d.
An ar
ea wh
ere n
anedi
al pr
ogram
s hav
e bee
n com
plete
d, b
ut a
delay
is ex
pecte
d bef
ore c
ondit
ions
in th
e lak
e sho
w im
prove
ment.
An a
rea
wher
e fu
rthe
r re
medi
al p
rogr
ams
may
be r
equi
red.
 
 @REGULATORY AND REMEDIAL PROGRAMS
The Great Lakes Water Quality Agreement requires the development of reme-
dial programs and other measures to prevent or reduce the input of pollutants
to the Great Lakes System and compatible regulatory requirements in both the
United States and Canada directed towards achievement of the water quality
objectives.
Canadian and American approaches to environmental problems are similar as
the two countries share environmental goals. However, different rates of
industrial development, different socio-economic conditions, and different
constitutional frameworks can result in different strategies for similar
problems.
The logic of approaching environmental problems in different ways was
recognized and accepted in the 1972 and 1978 Canada-United States Great Lakes
Water Quality Agreements. Both countries adopted common objectives for water
quality improvement recognizing that these objectives could be attained
through compatible domestic policies and programs which would not necessarily
be identical.
Any valid comparison or evaluation of Canadian-United States environmental
legislation must consider the end result; that is, how close each has come to
achieving the common goals or objectives.
In accordance with the 1972 Agreement requirements, programs have em-
phasized control of conventional pollutants from point sources and consider-
able progress has been made to reduce the discharge of these substances to the
environment. The 1978 Agreement and new legislation place added emphasis on
the control of toxic substances and pollution from nonpoint sources. The dis-
cussions in this report are in response to Commission questions on programs
and relate to both the conventional pollutants and the developing programs on
toxic substances.
REGULATORY PROGRAMS
UNITED STATES
The Clean Water Act is the basic legislation for water pollution control
in the United States. Previous Water Quality Board reports have traced the
evolution of United States water pollution law through its major revision in
1972 and the most recent amendments.
_ The Clean Water Act and implementing regulations set forth a control prog-
ram called NPDES (National Pollutant Discharge Elimination System). Effluent
limits and abatement schedules are imposed through permits. The program's
strengths are in its attention to the detailed performance of each permittee
and in the enforceability of permit limitations. Discharge permits are issued
to all point source dischargers regardless of size. Limits are based on
43
  
ef
fl
ue
nt
gu
id
el
in
es
,
be
st
pr
of
es
si
on
al
ju
dg
em
en
t,
or
wa
te
r
qu
al
it
y
st
an
da
rd
s
wh
ic
he
ve
r
is
mo
st
st
ri
ng
en
t.
Vi
ol
at
io
ns
of
pe
rm
it
li
mi
ts
an
d
ab
at
em
en
t
sc
he
du
le
s
ar
e
su
bj
ec
t
to
su
bs
ta
nt
ia
l
pe
na
lt
ie
s
as
we
ll
as
ad
mi
ni
st
ra
ti
ve
enforcement action.
Vi
rt
ua
ll
y
all
ma
jo
r
di
sc
ha
rg
er
s
we
re
is
su
ed
pe
rm
it
s
in
th
e
pe
ri
od
19
74
-
197
5.
A c
omp
lia
nce
tra
cki
ng
sys
tem
was
beg
un
at
tha
t
tim
e
to
det
erm
ine
vi
ol
at
or
s
fo
r
en
fo
rc
em
en
t
ac
ti
on
.
Th
e
pr
og
ra
m
has
re
su
lt
ed
in
im
pr
es
si
ve
po
ll
ut
io
n
loa
d
re
du
ct
io
ns
in
th
e
Gr
ea
t
La
ke
s
Ba
si
n,
pa
rt
ic
ul
ar
ly
fo
r
in
du
s—
tri
al
dis
cha
rge
rs.
The
suc
ces
s
of
the
pro
gra
m
is
bas
ed
on
a h
igh
rat
e
of
vol
unt
ary
com
pli
anc
e
by
the
dis
cha
rge
rs
and
a
sig
nif
ica
nt
res
our
ce
com
mit
men
t
by
st
at
e
and
fe
de
ra
l
ag
en
ci
es
to
im
po
se
ad
mi
ni
st
ra
ti
ve
re
me
di
es
(n
ot
ic
e
of
vio
lat
ion
,
and
ord
ers
,
etc
.)
whe
re
com
pli
anc
e
doe
s
not
pro
cee
d
on
sch
edu
le.
Amo
ng
the
mos
t
tro
ubl
eso
me
ite
ms
in
ind
ust
ria
l
per
mit
dev
elo
pme
nt
are
the
del
ays
in
eff
lue
nt
gui
del
ine
dev
elo
pme
nt
occ
asi
one
d b
y l
aws
uit
s f
ile
d b
y
ind
ust
ry,
and
the
lon
g p
roc
eed
ing
s n
eed
ed
to
adj
udi
cat
e p
erm
its
opp
ose
d b
y
ind
ust
ry.
The
gre
ate
st
pro
ble
m i
n e
nfo
rce
men
t f
or
mun
ici
pal
and
ind
ust
ria
l
dis
cha
rge
rs
is
the
dif
fic
ult
y
tha
t
the
Env
iro
nme
nta
l
Pro
tec
tio
n
Age
ncy
(EP
A)
and
the
sta
tes
hav
e
had
in
rec
tif
yin
g v
iol
ati
ons
of
sch
edu
les
or
lim
its
whe
n
adm
ini
str
ati
ve
rem
edi
es
fai
l.
The
cou
rt
act
ion
s re
lie
d o
n b
y t
he
age
nci
es
in
suc
h c
irc
ums
tan
ces
are
dec
isi
ve
but
the
y a
re
slo
w a
nd
res
our
ce
int
ens
ive
.
As
a r
esu
lt,
som
e v
iol
ato
rs
rec
eiv
e i
nad
equ
ate
enf
orc
eme
nt
att
ent
ion
.
EPA
and
the
sta
tes
nee
d t
o i
mpr
ove
the
ir
fol
low
up
sys
tem
on
vio
lat
ors
.
It
wou
ld
be
use
ful
if
EPA
had
the
pow
er
to
lev
y a
dmi
nis
tra
tiv
e f
ine
s c
omm
ens
ura
te
with
the
cost
s i
ndus
try
save
d th
roug
h th
e de
lay.
Some
of t
he s
tate
s ha
ve
adm
ini
str
ati
ve
aut
hor
ity
to
ass
ess
fin
es
or
rec
eiv
e p
aym
ent
s t
o s
ome
deg
ree
and
are,
as
a r
esu
lt,
abl
e t
o a
voi
d l
eng
thy
cou
rt
pro
cee
din
gs
in
som
e
situations.
CANADA
In
Can
ada
, t
he
imp
lem
ent
ati
on
of
pol
lut
ion
con
tro
l
is
a c
oop
era
tiv
e
fed
era
l-p
rov
inc
ial
end
eav
our
.
Und
er
the
fed
era
l
Fis
her
ies
Act
, n
ati
ona
l
gui
de-
lin
es
and
reg
ula
tio
ns
are
dev
elo
ped
to
con
tro
l w
ate
r p
oll
uti
on
fro
m s
pec
ifi
c
ind
ust
ria
l
sec
tor
s.
Ind
ust
ria
l
gui
del
ine
s,
whi
ch
do
not
hav
e l
ega
l
sta
tus
,
ind
ica
te
min
imu
m a
cce
pta
ble
nat
ion
al
sta
nda
rds
of
pra
cti
ce
for
exi
sti
ng
pla
nts
.
Reg
ula
tio
ns,
whi
ch
are
leg
all
y e
nfo
rce
abl
e,
pre
scr
ibe
spe
cif
ic
nat
ion
al
eff
lue
nt
lim
ita
tio
ns
for
new
and
exp
and
ing
pla
nts
for
var
iou
s i
ndu
s-
tria
l se
ctor
s, w
ith
the
exce
ptio
n of
regu
lati
ons
for
chlo
r-al
kali
plan
ts
applicable to both existing and new facilities.
Und
er
a f
ede
ral
-pr
ovi
nci
al
acc
ord
, O
nta
rio
has
agr
eed
to
ado
pt
pol
lut
ion
con
tro
l r
equ
ire
men
ts
at
lea
st
as
str
ing
ent
as
the
nat
ion
al
req
uir
eme
nts
desc
ribe
d ab
ove.
Wher
e lo
cal
cond
itio
ns n
eces
sita
te,
more
stri
ngen
t
requirements are imposed by the provincial government.
Unde
r pr
ovin
cial
legi
slat
ion
(det
aile
d in
prev
ious
Wate
r Qu
alit
y Bo
ard
repo
rts)
, t
he O
ntar
io M
inis
try
of E
nvir
onme
nt e
mplo
ys a
vari
ety
of m
easu
res
to
enco
urag
e co
mpli
ance
with
its
requ
irem
ents
.
Thes
e ra
nge
from
volu
ntar
y
meas
ures
thro
ugh
form
al
prog
rams
and
cont
rol
orde
rs,
to p
rose
cuti
on
as n
eces
-
sary
.
They
prov
ide
a de
gree
of f
lexi
bili
ty w
hich
enab
les
cons
ider
atio
n of
44
 
 local circumstances, while still meeting the province's environmental objec-
tives. These administrative measures are not solely dependent upon rigid
legal processes which may result in unnecessary and often time consuming court
actions, and have been employed successfully in pollution abatement throughout
the province. New or expanded facilities must receive a certificate of
approval before work begins.
Control orders are used when substantial time and effort may be required
to abate pollution. The orders, which are legally enforceable, define tasks
and compliance dates by which specific tasks leading to abatement must be
completed. Failure to meet these dates can lead to prosecution. The govern-
ment regards the control order procedure to be an effective device which can
be employed under the Ontario Environmental Protection Act, the Ontario
Pesticides Act, and the Ontario Water Resources Act.
A program of municipal sewage plant construction begun by the province in
1956 has progressively advanced to the point where, gradually, responsibility
for new facility development is being turned over to municipal governments.
Until recently, assistance to industry has been mainly through tax reductions.
However, the province, in cooperation with the federal government, is current—
ly offering a program of incentives to assist industry to both modernize and
reduce pollution. Under this program, Canada and Ontario will provide approx—
imately $150 million of direct financial assistance to correct pollution from
the pulp and paper industry over the next five years. The program is expected
to encourage compliance with objectives for environmental quality for each
mil .
COMPLIANCE WITH DISCHARGE REQUIREMENTS IN 1978
A greater number of Canadian and United States dischargers were in compli—
ance with the effluent requirements in 1978 than in 1977 (Table 3.1).
In t
he G
reat
Lake
s Ba
sin,
71 p
erce
nt o
f th
e 86
4 ma
jor
disc
harg
ers
in b
oth
countries were in compliance with their respective pollution control require-
ments in 1978 compared to 54 percent of the 824 reported in 1977.
Of the 864 industrial and municipal dischargers listed in the WQB's point
source inventory, 447 of the United States and 171 of the Canadian dischargers
met
the
effl
uent
limi
tati
ons
impo
sed
by p
ollu
tion
cont
rol
agen
cies
in 1
978.
The significant improvement in the status of compliance for the United States
dischargers can be attributed to the 1978 achievement of the more stringent
industrial requirements after July 1, 1977 and the completion during 1978 of
municipal treatment plants that have been awaiting federal grant funding.
In Canada, continued upgrading of wastewater treatment facilities and
emphasis on plant operations account for the improvements noted.
A higher rate of compliance basinwide would be expected if dischargers
followed optimum operation and maintenance procedures to ensure that per-
formance approached the design efficiency of the facilities and if programs
were in effect to continually upgrade the skills of the operators.
It should be noted that dischargers reported as in compliance this year
may be discharging toxic substances that are not within the current regulatory
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*
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29
15
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87
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172
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97
z
Can
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43.2
50.
+
56.8
49.
+
77.5
89.1
22.5
10.9
Uni
ted
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es
58.1
76.0
41.
9
24.0
40.
9
63.8
59.1
36.2
        
* - Included in Lake Ontario
** - Includes indirect STPs with rows equaI to or greater than 3800 m3/d
an
d
aI
I
di
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ct
di
sc
ha
rg
er
s.
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 TABLE 3.2
MAJOR LEGAL AND ENFORCEMENT ACTIONS DURING 1978
   
FACILITY 0R DISCHARGER DATE ACTION
Scott Paper 1978 Grand jury investigating company's compliance with NPDES permit
0conto Falls, Wisconsin limitations.
Jan. The company paid a settlement of $1,000,000 for NPDES permit
1979 limit violations and for noncompliance with NPDES July 1, 1977
requirements.
Niagara of Wisconsin Paper Corp. June Wisconsin Supreme Court ruled that if state NPDES permit
and Fort Howard Paper Company 1978 effluent limitations are not based upon federal guidelines,
Wisconsin the limitations must be modified to conform with federal
regulations.
Other Wisconsin Paper Mills All the pulp and paper mills in the Lake Superior and the Lake
Michigan basins are now in compliance with permit limits. How-
ever, legal actions are still being pursued because of prior
discharge violations by the following mills in the Lake
Michigan Basin: Badger Paper Mills on the Peshtigo River at
Peshtigo; Bergstrom Paper Co. on the Fox River at Neenah;
Consolidated Papers on the Fox River at Appleton; Midtec Paper
Corp. on the Fox River at Kimberly; Niagara of Wisconsin on
the Menominee River at Niagara.
Tecumseh Products Co., May Source of PCB contamination of Sheboygan River discovered.
Sheboygan, Wisconsin 1978 State issued order requiring company to perform testing to
detect contaminated area, provide plan for removal and dis—
posal of contaminated materials, and carry out the plan by
July 1, 1979.
Ansul Company July Arsenic contamination of Menominee River. Company completes
Marinette, Wisconsin 1978 removal of arsenical solid wastes from their property. Wastes
disposed of in approved chemical disposal area in Illinois.
The company is under continuing state orders to monitor the
groundwater and seek appropriate methods of removing the
contamination from the affected soils and groundwaters.
Gary Sanitary District Jan. United States Environmental Protection Agency (EPA) filed a
Gary, Indiana 1978 complaint against the Sanitary District and the City of Gary
for numerous NPDES permit violations and for improper
operation and maintenance of the waste treatment plant.
Jan. A consent preliminary order was entered into by the parties to
1979 bring the waste treatment plant into compliance with secondary
standards by April 1, 1979.
April Gary requested a 60-day extension on March 29, 1979 in federal
1979 court in Hammond and was rejected by the judge.
Outboard Marine Corp. (OMC) March The company filed suit against United States EPA and the
Waukegan, Illinois 1978 Illinois EPA claiming they were liable for the clean up of the
PC85 for not having taken action under the Clean Water Act.
United States EPA filed suit against the company claiming that
the company was liable for clean up of the PCB contaminated
sediment and soil and for performing a study of the environ-
mental impact of the contamination.
Aug. State of Illinois filed suit for the clean up of the PCB
1978 contaminated sediments and soil.
Nov. The company joined the Monsanto Company as a defendant,
1978 claiming Monsanto was liable for any fines that OMC might have
to pay since Monsanto provided the company with the PCB fluids
that were subsequently released.
City of Detroit July Deadline for city to attain interim effluent limits as
Michigan 1978 specified in the September 1977 consent judgement.
Sept. City submitted monitoring data for the period after the interim
1978 deadline.
Nov. Hearing on an order to show cause why the city cannot come into
1978 immediate compliance with the consent judgement. The court
appointed a federal monitor to observe operation of the plant
for 30 days.
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City of Detroit
Michigan (cont'd)
BASF Nyandotte
Hyandotte, Michigan
Michigan Chemical-Velsicol
RMI Company
Ashtabula, Ohio
Olin Corporation
Niagara Falls, New York
Power Plant Intakes
Reserve Mining Co.,
Silver Bay, Minnesota
American Can of Canada Ltd.
Marathon, Ontario
E.B. Eddy Forest Products Ltd.
Espanola, Ontario
Culverhouse Ltd.
Vineland, Ontario
Cyanamid of Canada Ltd.
Welland, Ontario
Interflow Systems Ltd.
Hamilton, Ontario
 
Dec.
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1979
Sept.
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Wisconsin Public Service Company Pulliam Plant, Consumer Power
Co.
's
Cam
pbe
ll
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tio
n,
and
Det
roi
t E
dis
on'
s B
ell
e R
ive
r p
owe
r
plant. A number of Lake Erie power plants in Ohio extended
their intake monitoring programs at the request of United
States agencies to implement studies on fish populations.
Under Federal District Court Order the company must cease dis-
charge to the lake by April 1980. Under a state Supreme Court
order, a permit was issued for construction and operation of
an onland disposal system.
An existing Requirement and Direction was amended with respect
to suspended solids control. Domestic sewage is to be directed
to the municipal system.
A Control Order was issued with respect to suspended solids,
BOD, and pH. It is expected that a modified bleaching process
will achieve required BOD level by 1982.
A Control Order was issued requiring treatment to meet objec-
tives or discharge to municipal system when available.
A comprehensive Control Order involving 12 stages was issued
to achieve complete control by 1984.
A total of 138 charges have been laid for allegedly providing
false information to the provincial environment ministry and
improperly filling out shipping records. Now before the courts.
 
48
 
re
qu
ir
em
en
ts
.
Fu
tu
re
re
po
rt
s
wi
ll
mo
re
ac
cu
ra
te
ly
as
se
ss
co
mp
li
an
ce
wi
th
th
e
o
b
j
e
c
t
i
ve
s
of
th
e
19
78
Ag
re
em
en
t.
A
su
mm
ar
y
of
ma
jo
r
le
ga
l
en
fo
rc
em
en
t
ac
ti
on
s
in
bo
th
co
un
tr
ie
s
is
gi
ve
n
in
Ta
bl
e
3.
2.
Du
ri
ng
19
78
ma
jo
r
en
fo
rc
em
en
t
ac
ti
on
s
we
re
ta
ke
n
ag
ai
ns
t
15
di
s-
ch
ar
ge
rs
in
th
e
Un
it
ed
St
at
es
an
d
5
in
Ca
na
da
.
MU
NI
CI
PA
L
A
B
A
T
E
M
E
N
T
PR
OG
RE
SS
TR
EA
TM
EN
T
OF
MU
NI
CI
PA
L
WA
ST
ES
Th
e
Un
it
ed
St
at
es
an
d
Ca
na
da
ha
ve
di
ff
er
en
t
bu
t
co
mp
at
ib
le
ap
pr
oa
ch
es
to
fu
lf
il
l
th
e
pu
rp
os
e
of
th
e
Ag
re
em
en
t
an
d
to
me
et
th
e
Ge
ne
ra
l
an
d
Sp
ec
if
ic
Ob
je
ct
iv
es
.
Bo
th
ha
ve
pr
og
ra
ms
fo
r
co
ns
tr
uc
ti
on
an
d
op
er
at
io
n
of
mu
ni
ci
pa
l
wa
st
e
fa
ci
li
ti
es
to
pr
ov
id
e
"a
de
qu
at
e
tr
ea
tm
en
t"
.
"A
de
qu
at
e
tr
ea
tm
en
t"
in
th
e
Un
it
ed
St
at
es
Gr
ea
t
La
ke
s
Ba
si
n
is
de
fi
ne
d
as
a
mi
ni
mu
m
of
se
co
nd
ar
y
tr
ea
tm
en
t
wi
th
ef
fl
ue
nt
co
nc
en
tr
at
io
ns
of
30
mg
/L
fo
r
BO
D
an
d
su
sp
en
de
d
so
li
ds
an
d
a
to
ta
l
ph
os
ph
or
us
co
nc
en
tr
at
io
n
of
1.
0
mg
/L
in
th
e
ef
fl
ue
nt
.
Ad
va
nc
ed
wa
st
e
tr
ea
tm
en
t
is
re
qu
ir
ed
if
wa
te
r
qu
al
it
y
st
an
da
rd
s
ar
e
no
t
me
t
by
se
co
nd
ar
y
tr
ea
tm
en
t.
In
Ca
na
da
,
On
ta
ri
o
re
qu
ir
es
wa
st
e
tr
ea
tm
en
t
to
be
ad
eq
ua
te
to
pr
ev
en
t
po
ll
ut
io
n
of
re
ce
iv
in
g
wa
te
rs
.
In
ge
ne
ra
l,
"a
de
qu
at
e
tr
ea
tm
en
t"
is
de
fi
ne
d
as
a
mi
ni
mu
m
of
se
co
nd
ar
y
tr
ea
tm
en
t
or
eq
ui
va
le
nt
wi
th
20
mg
/L
BO
D
an
d
su
sp
en
de
d
so
li
ds
in
th
e
tr
ea
te
d
ef
fl
ue
nt
.
Hi
gh
er
le
ve
ls
of
tr
ea
tm
en
t
ar
e
re
qu
ir
ed
if
wa
te
r
qu
al
it
y
ca
nn
ot
be
ma
in
ta
in
ed
by
bi
ol
og
ic
al
se
co
nd
ar
y
tr
ea
tm
en
t
wi
th
ph
os
ph
or
us
co
nt
ro
l.
Se
ve
nt
ee
n
pl
an
ts
in
th
e
Lo
we
r
La
ke
s
Ba
si
n,
wh
er
e
1.
0
mg
/L
to
ta
l
ph
os
ph
or
us
or
le
ss
is
re
qu
ir
ed
,
em
pl
oy
se
di
me
nt
at
io
n
wi
th
su
pp
le
me
nt
ar
y
che
mic
al
tre
atm
ent
whi
ch
is
con
sid
ere
d
to
be
ade
qua
te
to
mee
t
wat
er
qua
lit
y
ob
je
ct
iv
es
.
Ph
os
ph
or
us
re
mo
va
l
pr
og
ra
ms
in
the
Up
pe
r
La
ke
s
Ba
si
n
are
un
de
r
cu
rr
en
t
re
vi
ew
in
li
gh
t
of
th
e
re
qu
ir
em
en
ts
of
th
e
19
78
Ag
re
em
en
t.
Ei
gh
ty
-s
ix
pe
rc
en
t
of
the
mu
ni
ci
pa
l
se
wa
ge
fl
ow
fr
om
th
e
4.
7
mi
ll
io
n
se
we
re
d
po
pu
la
ti
on
in
th
e
On
ta
ri
o
po
rt
io
n
of
th
e
dr
ai
na
ge
ba
si
n
re
ce
iv
es
bi
ol
og
ic
al
tr
ea
tm
en
t.
As
of
De
ce
mb
er
31,
197
8,
64
pe
rc
en
t
of
the
197
1
se
we
re
d
po
pu
la
ti
on
(1
5.
3
mi
ll
io
n)
of
th
e
Gr
ea
t
La
ke
s
Ba
si
n
wa
s
pr
ov
id
ed
wi
th
"a
de
qu
at
e
tr
ea
tm
en
t"
in
th
e
Un
it
ed
St
at
es
.
Th
is
re
pr
es
en
ts
an
in
cr
ea
se
of
so
me
70
,0
00
pe
op
le
ov
er
th
e
pa
st
ye
ar
.
Co
mp
le
ti
on
of
fa
ci
li
ti
es
un
de
r
co
ns
tr
uc
ti
on
wi
ll
ra
is
e
th
e
pe
rc
en
t
of
se
we
re
d
po
pu
la
ti
on
wi
th
"a
de
qu
at
e
tr
ea
tm
en
t"
to
99
pe
rc
en
t
by
19
83
.
On
th
e
Ca
na
di
an
si
de
,
th
e
po
rt
io
n
of
se
we
re
d
po
pu
la
ti
on
se
rv
ed
by
"a
de
qu
at
e
tr
ea
t-
me
nt
"
wa
s
99
pe
rc
en
t
as
re
po
rt
ed
in
th
e
19
77
An
nu
al
Re
po
rt
.
EXPENDITURES
Th
e
le
ve
ls
of
ex
pe
nd
it
ur
es
of
fu
nd
s
co
mm
it
te
d
to
mu
ni
ci
pa
l
pr
oj
ec
t
co
n-
st
ru
ct
io
n
fo
r
bo
th
co
un
tr
ie
s
si
nc
e
19
71
ar
e
sh
ow
n
in
Ta
bl
e
3.
3.
MAJOR MUNICIPAL PROJECTS
Ma
jo
r
mu
ni
ci
pa
l
tr
ea
tm
en
t
pl
an
ts
wi
th
in
co
mp
le
te
co
ns
tr
uc
ti
on
pr
og
ra
ms
we
re
li
st
ed
in
19
77
.
A
re
vi
ew
of
th
e
cu
rr
en
t
st
at
us
of
co
ns
tr
uc
ti
on
(T
ab
le
3.
4)
sh
ow
s
th
at
fu
rt
he
r
de
la
ys
ha
ve
oc
cu
rr
ed
at
De
tr
oi
t,
Ga
ry
,
an
d
th
e
th
re
e
Cl
ev
el
an
d
pl
an
ts
(E
as
te
rl
y,
We
st
er
ly
,
an
d
So
ut
he
rl
y)
.
Fa
ci
li
ti
es
at
Du
lu
th
,
49
 TABLE 3.3
F
U
N
D
S
C
O
M
M
I
T
T
E
D
F
O
R
M
U
N
I
C
I
P
A
L
S
E
N
E
R
A
G
E
C
O
N
S
T
R
U
C
T
I
O
N
I
N
T
H
E
G
R
E
A
T
L
A
K
E
S
B
A
S
I
N
(in millions of dollars)
   
CA
PI
TA
L
CO
MM
IT
ME
NT
S
FO
R
OB
LI
GA
TE
D
ST
AT
E
AN
D
SE
WE
RA
GE
WO
RK
S
IN
ON
TA
RI
O
FE
DE
RA
L
FU
ND
S
IN
TH
E
YE
AR
BY
AL
L
LE
VE
LS
OF
GO
VE
RN
ME
NT
1
UN
IT
ED
ST
AT
ES
2
19
71
57
37
0
19
72
66
31
3
19
73
13
8
41
9
19
74
10
3
50
9
19
75
11
2
95
0
19
76
17
4
42
9
19
77
15
0
71
6
19
78
19
1
61
8
TO
TA
L
99
1
4,
32
4
 
1F
ig
ur
es
re
pr
es
en
t
to
ta
l
ca
pi
ta
l
co
mm
it
me
nt
s
fo
r
tr
ea
tm
en
t
pl
an
ts
an
d
interceptor sewers.
2F
ig
ur
es
re
pr
es
en
t
to
ta
l
Un
it
ed
St
at
es
el
ig
ib
le
pr
oj
ec
t
co
st
s
wi
th
fe
de
ra
l
gr
an
t
ap
pr
ov
al
th
ro
ug
h
De
ce
mb
er
31
,
19
78
.
TABLE 3.4
CO
NS
TR
UC
TI
ON
OF
MA
JO
R
MU
NI
CI
PA
L
PR
OJ
EC
TS
(As of January 1, 1979)
 
 
COSTS TO
ANTICIPATED COMPLETE
CO
MP
LE
TI
ON
DA
TE
S
CU
RR
EN
T
PR
OJ
EC
TS
FA
CI
LI
TY
SE
WE
RE
D
As
St
at
ed
Cu
rr
en
t
(M
il
li
on
s
PO
PU
LA
TI
ON
19
76
Re
po
rt
St
at
us
of
Do
ll
ar
s)
UNITED STATES
De
tr
oi
t,
Mi
ch
ig
an
3,
12
9,
00
0
Af
te
r
19
80
De
c
31
,
19
81
48
2
Duluth, Minnesota
Western Lake Superior
Sa
ni
ta
ry
Di
st
ri
ct
12
6,
00
0
No
v.
19
78
Op
er
at
io
na
l
-
Ga
ry
,
In
di
an
a
17
5,
40
0
19
77
19
82
76
Cleveland, Ohio
We
st
er
ly
25
0,
00
0
19
81
19
82
90
Ea
st
er
ly
70
0,
00
0
19
78
19
82
45
So
ut
he
rl
y
63
5,
00
0
19
81
19
82
29
0
Tonawanda, New York
Sa
ni
ta
ry
Di
st
ri
ct
#2
10
7,
70
0
19
78
Op
er
at
io
na
l
-
Sy
ra
cu
se
Me
tr
o,
Ne
w
Yo
rk
28
7,
60
0
Ju
ne
19
79
Ju
ne
19
79
10
8
Bu
ff
al
o,
Ne
w
Yo
rk
75
0,
00
0
19
79
19
79
17
0
CANADA
Thu
nde
r B
ay
106
,00
0
Jul
y 1
977
Ope
rat
ion
al
-
    
50
 
 Mi
nn
es
ot
a,
To
na
wa
nd
a,
Ne
w
Yo
rk
an
d
Th
un
de
r
Ba
y,
On
ta
ri
o
we
re
co
mp
le
te
d
an
d
pu
t
in
op
er
at
io
n
in
19
78
.
Th
e
cu
rr
en
t
st
at
us
of
th
e
ma
jo
r
mu
ni
ci
pa
l
se
wa
ge
tr
ea
t-
me
nt
pl
an
ts
li
st
ed
in
pr
ev
io
us
re
po
rt
s
is
as
fo
ll
ow
s:
T
H
U
N
D
E
R
B
A
Y
,
O
N
T
A
R
I
O
Co
ns
tr
uc
ti
on
of
th
e
ne
w
pr
im
ar
y
wa
st
ew
at
er
tr
ea
tm
en
t
pl
an
t
wa
s
co
mp
le
te
d
an
d
th
e
pl
an
t
be
ga
n
op
er
at
io
n
in
Ma
y
19
78
.
Th
e
ne
w
pl
an
t
wa
s
co
ns
tr
uc
te
d
on
th
e
si
te
of
th
e
ol
d
No
rt
h
Pl
an
t
an
d
th
e
So
ut
h
Pl
an
t
wa
s
co
nv
er
te
d
to
a
pu
mp
in
g
station.
D
U
L
U
T
H
(
W
L
S
S
D
)
,
M
I
N
N
E
S
O
T
A
Th
e
ne
w
We
st
er
n
La
ke
Su
pe
ri
or
Sa
ni
ta
ry
Di
st
ri
ct
(N
LS
SD
)
Wa
st
ew
at
er
Tr
ea
t-
me
nt
Fa
ci
li
ty
wa
s
re
ce
nt
ly
co
mp
le
te
d
an
d
be
ca
me
op
er
at
io
na
l
du
ri
ng
De
ce
mb
er
19
78
.
Th
e
ne
w
fa
ci
li
ty
re
ce
iv
es
al
l
mu
ni
ci
pa
l
wa
st
ew
at
er
s
fr
om
th
e
Du
lu
th
ar
ea
,
re
pl
ac
in
g
ni
ne
in
ad
eq
ua
te
mu
ni
ci
pa
l
wa
st
eW
at
er
fa
ci
li
ti
es
.
In
ad
di
ti
on
,
th
e
ne
w
fa
ci
li
ty
re
ce
iv
es
wa
st
ew
at
er
s
fr
om
al
l
in
du
st
ri
al
so
ur
ce
s
in
cl
ud
in
g
th
re
e
ma
jo
r
pu
lp
an
d
pa
pe
r
pr
oc
es
si
ng
pl
an
ts
.
Th
e
NL
SS
D
fa
ci
li
ty
is
a
pu
re
ox
yg
en
ac
ti
va
te
d
sl
ud
ge
pr
oc
es
s
wi
th
ph
os
-
ph
or
us
re
mo
va
l
wh
ic
h
wi
ll
pr
ov
id
e
fo
r
ef
fl
ue
nt
qu
al
it
y
be
tt
er
th
an
th
at
de
fi
ne
d
fo
r
se
co
nd
ar
y
tr
ea
tm
en
t.
Th
e
WL
SS
D
fa
ci
li
ty
pr
ov
id
es
fo
r
ch
lo
ri
na
ti
on
an
d
de
ch
lo
ri
na
ti
on
an
d
di
sc
ha
rg
es
in
to
La
ke
Su
pe
ri
or
.
It
is
cu
rr
en
tl
y
me
et
in
g
al
l
NP
DE
S
ef
fl
ue
nt
li
mi
ta
ti
on
s.
WL
SS
D'
s
to
ta
l
co
nc
ep
t
ap
pr
oa
ch
to
wa
st
e
ma
na
ge
me
nt
co
mb
in
es
ad
va
nc
ed
wa
st
ew
at
er
tr
ea
tm
en
t
an
d
so
li
d
wa
st
e
di
sp
os
al
in
on
e
so
ph
is
ti
ca
te
d
an
d
in
no
v-
at
iv
e
sy
st
em
.
Th
e
so
li
d
wa
st
e
pr
oc
es
si
ng
in
cl
ud
es
:
pi
t
co
nv
ey
er
s,
co
ar
se
sh
re
dd
in
g,
fe
rr
ou
s
me
ta
l
se
pa
ra
ti
on
,
fi
ne
sh
re
dd
in
g,
ai
r
cl
as
si
fi
ca
ti
on
,
fe
rr
ou
s
me
ta
l
an
d
he
av
y
fr
ac
ti
on
se
pa
ra
ti
on
.
Th
e
re
su
lt
in
g
li
gh
t
fr
ac
ti
on
is
th
en
co
nv
ey
ed
to
th
e
fl
ui
di
ze
d
be
d
re
ac
to
r
or
a
fu
el
st
or
ag
e
si
lo
fo
r
us
e
as
fu
el
fo
r
sl
ud
ge
in
ci
ne
ra
ti
on
.
Th
e
no
n-
co
mb
us
ti
bl
e
re
si
du
e
is
se
pa
ra
te
d
an
d
landfilled or sold for scrap.
Th
e
sl
ud
ge
di
sp
os
al
fa
ci
li
ti
es
wi
ll
be
fu
el
ed
by
th
e
pr
ep
ar
ed
mu
ni
ci
pa
l
re
fu
se
an
d
th
e
re
ma
in
in
g
as
h
wi
ll
be
di
sp
os
ed
of
by
la
nd
fi
ll
in
g.
Th
e
fa
ci
li
ti
es
ar
e
sc
he
du
le
d
fo
r
co
mp
le
ti
on
in
Ma
rc
h
19
79
.
At
pr
es
en
t
al
l
sl
ud
ge
is
be
in
g
di
sp
os
ed
of
by
la
nd
fi
ll
in
g.
GARY, INDIANA
Al
th
ou
gh
ma
rg
in
al
se
co
nd
ar
y
tr
ea
tm
en
t
wi
th
ph
os
ph
or
us
re
mo
va
l
wa
s
pr
ov
id
ed
at
th
e
ex
is
ti
ng
fa
ci
li
ty
,
to
ta
l
ST
P
up
gr
ad
in
g
an
d
ex
pa
ns
io
n
is
be
in
g
im
pl
em
en
te
d.
Pr
et
re
at
me
nt
an
d
en
la
rg
em
en
t
of
ex
is
ti
ng
pr
im
ar
y
fa
ci
li
ti
es
ar
e
no
w
98
pe
rc
en
t
co
mp
le
te
,
an
d
se
co
nd
ar
y
tr
ea
tm
en
t
ex
pa
ns
io
n
is
no
w
50
pe
rc
en
t
co
mp
le
te
.
Ph
os
ph
or
us
re
mo
va
l
fa
ci
li
ti
es
ar
e
co
mp
le
te
an
d
aw
ai
t
th
e
pr
ov
is
io
n
of
th
e
si
gn
if
ic
an
t
le
ve
l
of
fu
nd
in
g
ne
ed
ed
fo
r
op
er
at
io
n.
Ad
va
nc
ed
wa
st
e
tr
ea
tm
en
t
fo
r
ni
tr
if
ic
at
io
n
an
d
fa
ci
li
ti
es
fo
r
sl
ud
ge
tr
ea
tm
en
t
ar
e
fu
nd
ed
an
d
co
ns
tr
uc
ti
on
wi
ll
so
on
be
gi
n.
Wh
en
co
mp
le
te
d
in
19
82
,
ad
va
nc
ed
wa
st
e
tr
ea
tm
en
t
wi
ll
be
ap
pl
ie
d.
Le
ga
l
ac
ti
on
s
ar
e
de
sc
ri
be
d
ea
rl
ie
r
in
th
e
re
po
rt
.
DETROIT, MICHIGAN
On
Ma
rc
h
21
,
19
79
,
a
fe
de
ra
l
ju
dg
e
ap
po
in
te
d
th
e
Ma
yo
r
of
De
tr
oi
t
as
Sp
ec
ia
l
Ad
mi
ni
st
ra
to
r
to
ma
na
ge
th
e
op
er
at
io
n
of
th
e
De
tr
oi
t
Se
wa
ge
Tr
ea
tm
en
t
51
 
 Pl
an
t.
Th
e
Ma
yo
r
wi
ll
ha
ve
co
mp
le
te
co
nt
ro
l
ov
er
th
e
fa
ci
li
ty
an
d
wi
ll
re
po
rt
on
ly
to
th
e
ju
dg
e.
Th
is
ac
ti
on
wa
s
ta
ke
n
fo
ll
ow
in
g
a
re
po
rt
pr
es
en
te
d
to
th
e
co
ur
t
in
De
ce
mb
er
19
78
by
an
in
de
pe
nd
en
t
mo
ni
to
r.
Th
e
re
po
rt
wa
s
hi
gh
ly
cr
it
ic
al
of
th
e
fa
ci
li
ty
's
st
af
f
and
ma
na
ge
me
nt
de
fi
ci
en
ci
es
of
co
ns
tr
uc
ti
on
contracts.
Th
e
ci
ty
is
pr
es
en
tl
y
un
de
r
a
co
ns
en
t
ju
dg
em
en
t
wh
ic
h
ou
tl
in
es
ef
fl
ue
nt
qu
al
it
y
re
qu
ir
em
en
ts
and
a
sc
he
du
le
fo
r
co
mp
le
ti
on
and
op
er
at
io
n
of
fa
ci
li
ty
co
mp
on
en
ts
.
The
co
ns
en
t
ju
dg
em
en
t
ou
tl
in
es
the
re
qu
ir
em
en
ts
fo
r
co
ns
tr
uc
ti
on
and
pe
rf
or
ma
nc
e
th
at
are
ne
ce
ss
ar
y
to
ac
hi
ev
e
th
e
fi
na
l
goa
l
of
ful
l
se
co
nd
ar
y
tr
ea
tm
en
t
wi
th
ph
os
ph
or
us
re
mo
va
l
by
De
ce
mb
er
31,
198
1.
The
fol
low
ing
maj
or
red
esi
gn
and
con
str
uct
ion
pro
jec
ts
are
und
erw
ay,
in
ad
di
ti
on
to
ot
he
r
co
nt
ra
ct
s
in
va
ri
ou
s
st
ag
es
of
co
mp
le
ti
on
:
a)
Fin
al
eff
lue
nt
pla
n
inc
lud
ing
com
bin
ed
sew
er
ove
rfl
ow
b) Solids handling
c) Water systems
d) Interim sludge disposal
(
(
(
(
TOLEDO, OHIO
The
Cit
y
of
Tol
edo
was
tew
ate
r
tre
atm
ent
fac
ili
ty
is
a c
onv
ent
ion
al
act
iva
ted
slu
dge
pla
nt
wit
h p
rim
ary
set
tli
ng,
fin
al
cla
rif
ica
tio
n,
and
pho
sph
oru
s r
emo
val
.
Slu
dge
is
pro
ces
sed
, v
acu
um
fil
ter
ed,
and
uti
liz
ed
on
agr
icu
ltu
ral
land
s.
A c
ons
tru
cti
on
gra
nt
for
the
Ten
Mil
e C
ree
k I
nte
rce
pto
r
has
bee
n a
war
ded
.
Thi
s i
s a
lon
g t
erm
, f
ive
-ph
ase
pro
jec
t w
ith
con
str
uct
ion
of Phase 1 anticipated to start in 1979.
Comb
ined
sewe
r ov
erfl
ows
rema
in a
prob
lem
in w
et w
eath
er.
To r
emed
y th
is,
the
city
has
comp
lete
d a
faci
lity
plan
(awa
itin
g Un
ited
Stat
es E
PA a
ppro
val)
whic
h ev
alua
tes
the
sewe
red
serv
ice
area
and
reco
mmen
ds h
ow f
utur
e i
nter
-
cept
or c
onst
ruct
ion
and
othe
r co
nvey
ance
and
trea
tmen
t re
medi
al
work
s ca
n be
st
be mounted to meet water quality goals and discharge requirements.
CLEVELAND, OHIO (WESTERLY)
 
Cons
truc
tion
is g
ener
ally
on s
ched
ule
for
comp
leti
on
in 1
982.
When
full
y
operational in 1983, this wastewater treatment plant will provide advanced
waste treatment and will be able to provide full treatment to short term peak
flows and partial treatment for storm flows. The new advanced wastewater
treatment plant will provide Time clarification, ozonated carbon column treat-
ment, pressure filtration, and phosphorus removal. Complete solids treatment
and incineration will be provided. Also, detailed plans are in progress for
storm water overflows which will permit more effective use of the completed
Northwest Interceptor.
CLEVELAND, OHIO (EASTERLY)
The present conventional activated sludge wastewater treatment plant with
phosphorus removal is currently being upgraded to provide improved secondary
clarification, improved solids handling, chlorine contact tank, dechlorination
capability, and a lift station which will make it possible to fully discharge
52
 eff
lue
nt
dur
ing
per
iod
s o
f h
igh
lak
e
lev
els
.
The
pla
nt
wil
l
be
cap
abl
e o
f
tre
ati
ng
sho
rt
ter
m p
eak
flo
ws.
Imp
rov
eme
nts
are
sch
edu
led
to
be
com
ple
ted
in
198
2
and
the
pla
nt
sho
uld
be
ful
ly
ope
rat
ion
al
by
ear
ly
198
3.
CL
EV
EL
AN
D,
OH
IO
(S
OU
TH
ER
LY
)
Con
str
uct
ion
is
pro
cee
din
g o
n s
che
dul
e f
or
upg
rad
ing
the
pre
sen
t c
onv
en-
tio
nal
slu
dge
was
tew
ate
r
tre
atm
ent
pla
nt
wit
h
pho
sph
oru
s
rem
ova
l
to
a t
wo-
sta
ge
act
iva
ted
slu
dge
sys
tem
.
Whe
n
con
str
uct
ion
is
com
ple
ted
in
198
2
and
the
sys
tem
ful
ly
ope
rat
ion
al
in
198
3,
the
pre
sen
t
act
iva
ted
slu
dge
sys
tem
wil
l
bec
ome
the
fir
st
sta
ge.
The
new
con
str
uct
ion
wil
l
be
the
sec
ond
sta
ge.
In
add
iti
on,
a c
omp
let
e
sol
ids
tre
atm
ent
and
inc
ine
rat
ion
sys
tem
wil
T
be
pro
vid
ed.
An
exp
los
ion
on
Apr
il
26,
197
8 c
omp
let
ely
des
tro
yed
the
blo
wer
bui
ldi
ng
at
the
pla
nt
and
thu
s e
lim
ina
ted
all
ope
rat
ion
s u
sin
g c
omp
res
sed
air
.
By
Jun
e
22,
the
sec
ond
ary
tre
atm
ent
uni
t
was
pia
ced
bac
k
in
ser
vic
e.
Dur
ing
the
dow
n
per
iod
of
56
day
s,
app
rox
ima
tel
y
672
0
mil
lio
n
gal
lon
s
of
was
tew
ate
r
rec
eiv
ed
on
ly
pr
im
ar
y
tr
ea
tm
en
t
an
d
di
si
nf
ec
ti
on
.
Pri
or
to
the
tim
e
of
the
exp
los
ion
,
mon
thl
y
ave
rag
e
eff
lue
nt
con
cen
tra
—
tio
ns
of
pho
sph
oru
s
ran
ged
fro
m
1.9
to
3.5
mg/
L
P.
Aft
er
the
exp
los
ion
the
ave
rag
e
mon
thl
y
con
cen
tra
tio
n
var
ied
bet
wee
n
2.9
and
4.8
mg/
L
thr
oug
h
the
mon
th
of
Sep
tem
ber
and
the
n
ran
ged
bet
wee
n
2.9
and
4.2
mg/
L.
The
hig
her
eff
lue
nt
con
cen
tra
tio
n
of
P
sin
ce
res
ump
tio
n
of
the
sec
ond
ary
tre
atm
ent
is
due
to
ina
deq
uat
e
slu
dge
han
dli
ng
fac
ili
tie
s.
Mea
sur
es
to
cor
rec
t
thi
s
pro
ble
m
are
und
erw
ay
and
are
exp
ect
ed
to
be
com
ple
ted
by
Aug
ust
197
9.
EUCLID, OHIO
Co
ns
tr
uc
ti
on
of
an
ad
va
nc
ed
tr
ea
tm
en
t
pl
an
t
has
be
en
co
mp
le
te
d.
Ho
we
ve
r,
op
er
at
io
na
l
pr
ob
le
ms
are
be
in
g
en
co
un
te
re
d
and
mo
di
fi
ca
ti
on
s
in
th
e
sy
st
em
ma
y
be necessary.
LORAIN, OHIO
Lo
ra
in
ha
s
re
so
lv
ed
it
s
sl
ud
ge
ha
nd
li
ng
pr
ob
le
m
th
ro
ug
h
ne
go
ti
at
in
g
a
co
nt
ra
ct
fo
r
lan
d
ap
pl
ic
at
io
n
of
sl
ud
ge
.
Si
nc
e
ex
ce
ss
iv
e
sl
ud
ge
has
se
ve
re
ly
af
fe
ct
ed
the
ph
os
ph
or
us
re
mo
va
l
op
er
at
io
n,
it
is
an
ti
ci
pa
te
d
tha
t,
af
te
r
th
re
e
mo
nt
hs
of
sl
ud
ge
re
mo
va
l
un
de
r
th
e
ne
w
co
nt
ra
ct
,
th
e
1.
0
mg
/L
ph
os
ph
or
us
li
mi
t
can
be
ach
iev
ed
(ap
pro
xim
ate
ly
Jul
y
1,
197
9).
ERIE, PENNSYLVANIA
Th
e
Er
ie
Se
we
r
Au
th
or
it
y
Wa
st
ew
at
er
Tr
ea
tm
en
t
Pl
an
t
wa
s
de
si
gn
ed
to
pr
ov
id
e
se
co
nd
ar
y
ac
ti
va
te
d
sl
ud
ge
tr
ea
tm
en
t
an
d
ph
os
ph
or
us
re
mo
va
l.
It
wa
s
ex
pa
nd
ed
in
19
73
.
Sl
ud
ge
ha
nd
li
ng
ca
pa
bi
li
ti
es
we
re
pr
ov
id
ed
in
19
74
.
Sl
ud
ge
is
di
ge
st
ed
,
co
nd
it
io
ne
d,
va
cu
um
fi
lt
er
ed
,
in
ci
ne
ra
te
d
an
d
di
sp
os
ed
of
in
a
la
nd
fi
ll
.
An
ag
re
em
en
t
wa
s
re
ac
he
d
in
19
75
wi
th
Ha
mm
er
mi
ll
Pa
pe
r
Co
mp
an
y
ca
ll
in
g
fo
r
tr
ea
tm
en
t
of
wa
st
ew
at
er
fr
om
th
is
in
du
st
ry
.
Su
bs
eq
ue
nt
ly
,
pr
ob
le
ms
in
ac
hi
ev
in
g
ad
eq
ua
te
de
si
gn
tr
ea
tm
en
t
ha
ve
be
en
en
co
un
te
re
d.
Th
es
e
ap
pe
ar
to
re
su
lt
fr
om
a
hy
dr
au
li
c
an
d/
or
wa
st
e
ov
er
lo
ad
.
St
ep
s
are
be
in
g
ta
ke
n
to
id
en
ti
fy
ho
w
th
is
ov
er
lo
ad
ca
n
be
co
rr
ec
te
d,
in
cl
ud
in
g
th
e
po
ss
ib
il
it
y
of
pl
an
t
en
la
rg
em
en
t
an
d/
or
pr
ec
lu
si
on
of
fu
rt
he
r
lo
ad
in
g
to
th
e
wa
st
ew
at
er
treatment plant.
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 N
I
A
G
A
R
A
F
A
L
L
S
,
N
E
W
Y
O
R
K
Th
e
Ci
ty
of
Ni
ag
ar
a
Fa
ll
s
ha
s
up
gr
ad
ed
it
s
fa
ci
li
ti
es
to
pr
ov
id
e
co
mp
le
te
se
co
nd
ar
y
tr
ea
tm
en
t
pl
us
ph
os
ph
or
us
re
mo
va
l.
Th
is
ph
ys
ic
al
-c
he
mi
ca
l
pl
an
t
is
de
si
gn
ed
to
tr
ea
t
mu
ni
ci
pa
l/
in
du
st
ri
al
wa
st
ew
at
er
us
in
g
th
e
ca
rb
on
ab
so
rp
ti
on
pr
oc
es
s.
Th
e
pl
an
t
is
su
bs
ta
nt
ia
ll
y
co
mp
le
te
d
an
d
re
ce
iv
ed
it
s
fi
rs
t
fl
ow
in
Ap
ri
l
19
77
.
Th
er
e
ar
e,
ho
we
ve
r,
pr
ob
le
ms
th
at
mu
st
be
re
so
lv
ed
be
fo
re
th
e
pl
an
t
ca
n
be
co
ns
id
er
ed
fu
ll
y
op
er
at
io
na
l.
In
Ju
ly
l9
78
,
it
wa
s
de
te
rm
in
ed
th
at
th
e
co
rr
os
iv
e
na
tu
re
of
th
e
wa
st
e-
wa
te
r
ca
us
ed
st
ru
ct
ur
al
da
ma
ge
to
th
e
ca
rb
on
be
d
bo
tt
om
s
an
d
ba
ck
wa
sh
no
zz
le
s.
Co
rr
ec
ti
ve
me
as
ur
es
ha
ve
be
en
in
it
ia
te
d
an
d
it
is
an
ti
ci
pa
te
d
th
at
th
e
ca
rb
on
-
be
d
fi
lt
er
s
wi
ll
be
ba
ck
in
fu
ll
op
er
at
io
n
by
la
te
19
79
or
ea
rl
y
19
80
.
A
fe
w
of
th
e
co
nt
ri
bu
ti
ng
in
du
st
ri
es
ha
ve
no
t
ye
t
in
st
al
le
d
ad
eq
ua
te
pr
et
re
at
me
nt
fa
ci
li
ti
es
fo
r
th
e
re
mo
va
l
of
co
ns
ti
tu
en
ts
wh
ic
h
ar
e
de
tr
im
en
ta
l
to
th
e
mu
ni
-
ci
pa
l
tr
ea
tm
en
t
fa
ci
li
ty
.
As
a
re
su
lt
,
a
po
rt
io
n
of
th
e
wa
st
ew
at
er
fl
ow
is
by
pa
ss
in
g
th
e
mu
ni
ci
pa
l
tr
ea
tm
en
t
fa
ci
li
ty
.
Ex
ce
ss
iv
e
dr
y
we
at
he
r
fl
ow
s
ar
e
be
in
g
me
as
ur
ed
in
th
e
se
we
r
sy
st
em
.
A
19
78
re
po
rt
en
ti
tl
ed
"I
nv
es
ti
ga
ti
on
an
d
Me
as
ur
es
fo
r
Fl
ow
Re
du
ct
io
n
an
d
Wa
te
r
Po
ll
ut
io
n
Co
nt
ro
l
Pr
og
ra
m
Co
mp
le
ti
on
"
pr
ep
ar
ed
fo
r
th
e
Ci
ty
of
Ni
ag
ar
a
Fa
ll
s
un
de
r
a
gr
an
t
fr
om
th
e
Un
it
ed
St
at
es
EP
A
is
no
w
un
de
r
re
vi
ew
by
Ne
w
Yo
rk
St
at
e
De
pa
rt
me
nt
of
En
vi
ro
nm
en
ta
l
Co
ns
er
va
ti
on
(N
YS
DE
C)
an
d
Un
it
ed
St
at
es
EP
A.
METROPOLITAN SYRACUSE, NEW YORK
Th
e
ex
is
ti
ng
pr
im
ar
y
fa
ci
li
ty
is
be
in
g
up
gr
ad
ed
to
an
ac
ti
va
te
d
sl
ud
ge
ST
P
wit
h
pho
sph
oru
s
rem
ova
l.
A
new
for
ce
mai
n
and
pum
pin
g
sta
tio
n
are
als
o
bei
ng
con
str
uct
ed
to
con
vey
alk
ali
ne
ind
ust
ria
l
was
te
fro
m
All
ied
Che
mic
al
Com
pan
y.
Thi
s w
ill
be
use
d i
n t
he
lim
e p
rec
ipi
tat
ion
pro
ces
s f
or
pho
sph
oru
s
rem
ova
l.
Con
str
uct
ion
of
thi
s a
dva
nce
d w
ast
e t
rea
tme
nt
fac
ili
ty
beg
an
in
197
5 a
nd
is
ap
pr
ox
im
at
el
y
95
pe
rc
en
t
co
mp
le
te
.
Fi
na
l
co
mp
le
ti
on
is
sc
he
du
le
d
fo
r
th
e
summer of 1979.
As
do
man
y o
lde
r c
iti
es,
Met
rop
oli
tan
Syr
acu
se
has
a p
rob
lem
wit
h c
omb
ine
d
sew
ers
.
Com
bin
ed
sew
er
ove
rfl
ows
to
Ono
nda
ga
Lak
e
and
its
tri
but
ari
es
occ
ur
at
app
rox
ima
tel
y 9
0
loc
ati
ons
.
A
sur
vey
is
bei
ng
con
duc
ted
of
the
com
bin
ed
sew
er
ove
rfl
ows
and
sho
uld
be
com
ple
ted
by
spr
ing
197
9.
TON
AWA
NDA
,
NEW
YOR
K
(SA
NIT
ARY
DIS
TRI
CT
NO.
2)
 
Thi
s p
lan
t i
s c
omp
let
ed
and
has
bee
n i
n o
per
ati
on
sin
ce
Aug
ust
1978
.
BUFFALO, NEW YORK
The
Buf
fal
o S
ewe
r A
uth
ori
ty
is
upg
rad
ing
its
exi
sti
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PHOSPHORUS CONTROL PROGRAMS
UPPER LAKES
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Lakes. In October 1977, the WQB modified this recommendation by stating that
the 1.0 mg/L limit on municipal phosphorus discharge should apply to plants
over 1 MGD for the Upper Lakes as it does for the Lower Lakes, and evaluations
of phosphorus loads from smaller plants should be made as the program progres-
ses. In lakes Superior and Huron, the states of Michigan, Minnesota, and
Wisconsin require that no more than 1.0 mg/L be discharged from municipal
plants. Phosphorus control programs in the Ontario portion of the Upper Lakes
Basin are under review in light of the requirements of the 1978 Agreement.
There was essentially no change in the municipal phosphorus loads to lakes
Superior and Huron in 1978 compared to 1977 (Table 3.5). A significant reduc-
tion was observed in the municipal phosphorus load to Lake Michigan attributed
to implementation of phosphorus control requirements in Michigan and Wisconsin.
LOWER LAKES
Programs to limit the discharge of phosphorus to 1.0 mg/L in all municipal
treatment plants with a capacity greater than 3800 m3/d (1 MGD) are in effect
in both Canada and the United States for the Lake Erie and Lake Ontario
basins. Municipal phosphorus loadings have decreased in the Lake Erie and the
Lake Ontario basins; Canada was below the target for Lake Erie and slightly
exceeded the target for Lake Ontario. The United States loads have decreased
substantially but are still more than double the target loads for both Lake
Erie and Lake Ontario. The target of 1.0 mg/L is far from being attained on
either lake. Detroit continues to be the greatest offender, contributing 48
percent of the municipal phosphorus load to Lake Erie in 1978 (Tables 3.5 -
3.7). It should be noted that when all plants in the basin achieve the 1.0
mg/L target, Detroit will still contribute about 36 percent of the residual
load.
The
rank
ing
of m
unic
ipal
plan
ts d
isch
argi
ng t
o th
e Gr
eat
Lake
s, b
ased
on
the
amou
nt o
f ph
osph
orus
they
disc
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e in
exce
ss o
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e 1.
0 mg
/L t
arge
t is
also indicated on Tables 3.6 and 3.7. Detroit dominates the list, but
Buff
alo,
Eucl
id,
Clev
elan
d S
outh
erly
, a
nd T
oled
o al
l di
scha
rge
more
than
500
kg/d in excess of what they would be discharging at the 1.0 mg/L target.
Prog
rams
for
all
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tmen
t pl
ants
in t
he L
ower
Lake
s Ba
sin
to a
chie
ve 1
.0
mg/L
are
expe
cted
to b
e fu
lly
oper
atio
nal
by 1
983.
The
phos
phor
us e
fflu
ent
target of 1.0 mg/L or less was achieved in 1978 at 40 of 68 Canadian plants
and 32 of 112 United States plants reported as discharging more than 3800
m3/d (1 MGD) in the lakes Erie and Ontario basins.
Ther
e ha
s be
en p
rogr
ess
in t
he b
asin
in r
educ
ing
phos
phor
us i
nput
s to
the
lake
s fr
om m
unic
ipal
sewa
ge.
For
the
enti
re G
reat
Lake
s, t
he a
ggre
gate
con-
cent
rati
on
(tot
al
load
divi
ded
by t
otal
flow
) h
as b
een
redu
ced
from
2.6
mg/L
in 1975 to 1.8 mg/L in 1978. The aggregate phosphorus concentrations for
1975-1978 for each lake is shown in Table 3.8.
The Board has instructed its subcommittees to carry out an indepth assess—
ment of phosphorus control programs for municipal wastewater treatment plants
in the Great Lakes Basin, including an assessment of the quality of effluent
data received from these plants. The study will be the subject of a special
report to the Commission.
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7
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1
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5
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9
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4
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5
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1,
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0
15
5
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8
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9
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0
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8
HURON
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St
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73
2,
00
0
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7
32
6
47
7
54
8
44
9
99
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da
44
6,
00
0
47
0
47
9
48
9
55
1
24
6
30
5
MICHIGAN
Un
it
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3,
90
1,
00
0
5,
76
8
6,
54
8
4,
70
3
3,
51
0
3,
12
3
38
7
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ed
St
at
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6,
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0,
00
0
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,1
80
17
,8
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,8
27
15
,3
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6,
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7
9,
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3
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00
0
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0
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0
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6
607
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0
—
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0,
00
0
5,
00
0
4,
21
0
6,
14
9
4,
29
7
2,
13
2
2,
16
5
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na
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3,
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0,
00
0
6,
78
0
3,
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0
3,
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0
2,
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5
2,
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7
46
8
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5,
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or
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2"T
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11
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paI
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mg/
L "
P"
bas
ed
on
197
8
f10w.
3"Ex
cess
" —
Load
ing
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1978
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s ca
TcuI
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Ioad
ing
if e
ffiu
ent
conc
en-
tration were 1 mg/L.
“Inciuding St. Lawrence River.
NOTE:
Loadings refiect the number of piants reporting each year.
year comparisons are not advisabIe.
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 TABLE 3.6
MUNICIPAL PLANTS IN LAKE ERIE BASIN OVER 38,000 M3/D (10 M60) 1978 FLOW
PHOSPHORUS LOADINGS
 
AVERAGE ANNUAL
EFFLUENT PHOSPHORUS
 
REPORTED TARGET CONCENTRATION
(kg/d (kq/d) (m /L)
1975 1976 1977 1978 977 1978 1975 1976 1977 1978
UNITED STATES
Michigan
1 Detroit 12,940 11,290 10,336 7,179 3,040 2,469 3.6 3.2 3.4 2.9
Wyandotte 1,543 993 435 299 272 299 5.7 3.7 1.6 1.0
Warren 140 140 - 91 - 114 1.2 1.2 - 0.8
Pontiac 45 46 22 15 99 87 0.6 0.6 0.2 0.2
Ann Arbor 142 174 - 122 - 129 2.3 2.2 — 0.9
Port
Huron
71
62
65
58
34
41
1.1
1.1
1.9
1.4
Monroe, Michigan 60 27 30 10 50 42 1.1 0.5 0.6 0.3
Ohio
CIeveIand
EasterTy 723 513 483 289 501 485 1.8 1.2 0.9 0.6
u S
outhe
rIy
417
290
898
1,203
360
377
1.2
0.8
2.3
3.2
s WesterIy 375 340 383 401 123 111 3.0 2.6 3.2 3.6
s ToTedo 800 558 955 747 377 317 2.5 1.4 2.5 2.4
Akron
493
439
712
380
298
315
1.4
1.4
2.3
1.2
2 EucI
id
462
299
407
1573
72
113
6.7
2.0
5.6
13.9
Lima
369
31
27
33
58
51
5.5
0.5
0.5
0.7
7 Lor
ain
93
309
271
370
53
60
1.6
5.1
5.1
6.2
Lakew
ood
—
143
100
33
43
47
-
2.8
2.3
0.7
Sandu
sky
—
36
32
36
39
43
-
0.8
0.8
0.8
PennsxTvania
Erie
383
383
438
433
435
195
2.2
2.2
1 8
2.2
Indiana
Fort
Wayn
e
105
92
94
77
164
134
0.8
0 8
0.6
0.6
pANADA
Ontario
Winds
or W
este
rIy
85
94
59
77
100
96
0.8
0.9
0.3
0.8
Londo
n Gr
eenw
ay
52
87
107
54
107
107
0.6
0.9
1.0
0.5
Kitch
ener
63
105
84
72
65
60
0.9
1.4
1.3
1.2
GueIp
h
39
40
37
39
45
44
1.0
0.8
0.8
0.9
Brant
ford
63
72
75
56
44
46
1.4
1.5
1.7
1.2
Sarni
a
19
49
34
32
38
37
0.6
1.1
0.9
0.9
         
() Rank by phosphorus Toad discharged in excess of Toad at 1 mg/L.
Note:
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Grand Rapids, Michigan in the Lake Michigan Basin is ranked 9th.
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FL
OW
PHOSPHORUS LOADINGS
 
AVERAGE ANNUAL
EFFLUENT PHOSPHORUS
          
REP
ORT
ED
TAR
GET
CON
CEN
TRA
TIO
N
(kq
/d)
(kq
/d)
(mq
/L)
197
5
197
6
197
7
197
8
197
7
197
8
197
5
197
6
197
7
197
8
UNITED STATES
New York
3 B
uff
aTo
1,6
48
1,5
18
1,7
96
1,7
71
665
705
2.5
2.3
2.7
2.5
6 S
yra
cus
e
610
565
813
613
239
221
2.3
1.9
3.4
2.8
Rochester
Fra
nk
Van
Lar
e
522
398
317
336
244
313
2.0
1.4
1 3
1.1
Gates-ChiTi-
Ogd
en
132
147
159
140
45
48
3.3
3.4
3 5
2.9
Northwest
Qua
dra
nt
109
61
41
45
34
44
3.8
1.6
1.2
1.0
Nia
gar
a F
aTT
S
256
—
815
244
247
125
1.0
-
3.3
2.0
Ton
awa
nda
S.D
.#2
259
265
312
243
57
59
5.4
5.3
5.5
4.1
Aub
urn
36
106
82
87*
36
38
1.0
2.5
2.3
2.3
Loc
kpo
rt
18
4
4
8
51
55
0.5
0.1
0.1
0.1
CANADA
Ontario
Toronto
Main
2,65
0
880
599
567
698
763
3.4
1.1
0.9
0.7
Humb
er
410
320
318
377
344
377
1.2
0.9
0.9
1.0
HighT
and
Creek
480
130
200
152
133
127
4.5
1.1
1.5
1.2
North
Toron
to
23
30
25
24
39
40
0.6
0.8
0.6
0.6
loHamiTton 507 410 329 498 254 237 2.1 1.6 1.3 2.1
Lakeview—
Miss
issa
uga
620
609
327
177
173
171
4.2
3.4
1.9
1.0
Kings
ton
140
47
52
60
58
60
2.5
0.8
0.9
1.0
BurTi
ngton
Skywa
y
86
60
48
108
59
60
2.0
1.1
0.8
1.8
Cornw
aTT
110
140
248
218
56
53
2.4
2.7
4.4
4.1
Peter
borou
gh
50
60
45
48
45
44
1.2
1.3
1.0
1.1
Oshawa 170 79 73 156 49 52 3.7 1.8 1.5 3.0
BeTTeviTTe 67 58 29 35 36 35 2.1 1.4 0.8 1.0
Niagara Fa11s 130 65 60 41 46 41 3.5 1.7 1.3 1.0
() - Rank by phosphorus Toad discharged in excess of Toad at 1 mg/L.
* — Estimated from 1977 data.
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Note: Grand Rapids, Michigan in the Lake Michigan Basin is ranked 9th.
 
 TABLE 3.8
AGGREGATE1 PHOSPHORUS CONCENTRATIONS
FOR MUNICIPAL NASTENATER EFFLUENTS
  
PHOSPHORUS CONCENTRATION (mg/L P)
LAKE BASIN 1975 1976 1977 1978
Superior 4.0 4.5 3.8 2.9
Michigan 1.9 2.0 1.6 1.2
Huron 2.1 1.6 1.5 1.7
Erie 2.9 2.4 2.5 2.3
Ontario 2.7 1.8 2.0 1.6
St. Lawrence River 2.4 1.6 2.4 2.6
Great Lakes Basin 2.6 2.12 2.2 1.8
    
lThe totaT phosphorus Toad divided by the totaT fTow reported for pTants
discharging more than 3800 ma/d in each basin.
2The 1976 vaTue is Tow because of omission of data from New York State.
INVENTORY OF MAJOR DISCHARGERS IN THE GREAT LAKES BASIN
Information in this chapter was summarized from an "Inventory of Major
MunicipaT and IndustriaT Point Source Discharges in the Great Lakes Basin",
which is maintained at the IJC Great Lakes RegionaT Office. Those industriaT
or municipaT dischargers which, in the judgement of the poTTution controT
agencies, contribute a Targe voTume of effTuent or may be capabTe of dis-
charging a significant poTTutant, are cTassified as major dischargers. The
inventory, which is updated annuaTTy, describes the status of controT
programs, effTuent requirements and poTTutant Toadings for these major dis-
chargers and gives the Water QuaTity Board an effective method of monitoring
the progress made in controTTing point source discharges.
Copies of the point source inventory in the form of computer printout are
avaiTabTe from the IJC Great Lakes RegionaT Office or the offices of the
federaT, state or provinciaT poTTution controT agencies in the Great Lakes
Basin. The inventory contains basic information for over 860 major dis-
chargers, summary tabTes Tisting historicaT phosphorus Toadings for municipaT
dischargers, Tists ranking the municipaT treatment pTants not meeting 1.0 mg/L
P,
and
tot
aT
poi
nt
sou
rce
pho
sph
oru
s
Toa
ds
- m
uni
cip
aT
and
ind
ust
ria
T,
dir
ect
and indirect - to each Take.
The submission of information on the status of compTiance with reguTations
and amounts of poTTutants discharged by over 860 individuaT dischargers in the
entire basin pTaces a heavy burden on the agencies contributing information
for the Water QuaTity Board report. It is evident that the increasing
reporting requirements wiTT require additionaT commitment of resources by
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To
off
set
the
adv
ant
age
s
gai
ned
by
a c
omp
any
whi
ch
doe
s
not
mee
t
a p
oIT
u—
tio
n c
ont
roI
Tim
it
on
tim
e,
the
Uni
ted
Sta
tes
has
a "
pen
aIt
y p
oIi
cy"
to
req
ues
t t
he
cou
rt
to
set
fin
es
whi
ch
are
at
Tea
st
as
Iar
ge
as
the
fir
m's
eco
nom
ic
sav
ing
s f
rom
deI
ayi
ng
ins
taI
Tat
ion
and
ope
rat
ion
of
tre
atm
ent
equ
ip-
men
t.
The
int
ent
ion
is
to
cre
ate
equ
ity
for
the
fir
ms
whi
ch
hav
e m
et
efq
uen
t
Timits in accordance with the Taw.
In c
ases
of s
ever
e ec
onom
ic h
ards
hip
for
a co
mpan
y or
an a
rea
face
d wi
th
pIant cTosings, opportunities for waiver of Timits do exist in very restricted
circumstances invoIving "best avaiTabIe technoIogy" so Tong as poTIution
abatement continues to progress. When pIant cIosures are threatened, the EPA's
response is to use the "Economic Disiocation EarIy Warning System", which
arranges for assistance to pIants and emponees by other federaI agencies.
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 In
cases
where
effluent
limit
violations
are
brought
to
court,
the company
may
argue
economic
disability
to mitigate
any penalties
a court might
assess
to redress the violations.
In
spite
of
the
major
funding
role
of
the
federal
government,
economic
conditions
may
hamper
the
ability
of municipalities
to
obtain
adequate
taxes
to operate facilities.
In these cases, the agencies, through court action,
can
seek
to
alter
the
relative
priority
given
by municipalities
to
sewage
treatment.
This
has
been
done
in the
case
of
Detroit.
The
basic
economic
problems
of
Detroit,
Gary,
and
several
other
cities,
however,
continue
to make
sewage treatment problems in these areas difficult to resolve.
CANADA
In
Canada,
the
development
and
implementation
of
pollution
control
legis-
lation, regulations,
and programs
have not been adversely affected by fluctu-
ations
in the
economic
climate.
Consideration
is given
to
the
socio-economic
impact
of pollution
control
and
environmental
protection
in a number
of
ways.
These are summarized below:
Socio-economic Impact Analysis
(SEIA)
— In December 1977, the Government
of
Canada
required
all
new
federal
regulations
in the
area of
health,
safety and fairness
that could have a significant effect on the Canadian
economy be subjected to socio-economic impact analysis as part of the
process of regulation development.
Regulation Development Task Forces — In addition to the above, Environment
Canada, in the process of regulation development for the Fisheries Act,
Clean Air Act, and Environmental Contaminants Act, formed a task force
composed of representatives from the federal and provincial agencies and
the
industries
affected.
Water
pollution
control
regulations
are
based
on
effluent
limitations
to achieve adequate environmental
and human health
protection
through the application of practicable abatement technology.
Proposed regulations are published in the Canada Gazette, and the Minister
responsible may receive public comment and considers these comments before
final promulgation.
The Province of Ontario developed
and implemented pollution control
programs which generally have not been affected by recurrent business cycles.
Undoubtedly,
individual
companies
are subject to variations in business
patterns, including the effects of foreign competition and rates of exchange
where export trade
is involved.
To encourage compliance with its requirements,
the province employs a variety of incentives which it believes can be achieved
without significant contraction of industry in terms of mill closures or large
employee layoffs. The latest example of this approach is the recent estab-
lishment of a Committee of Ministers to consider proposals and allocate
government funds to encourage plant modernization and environmental projects
to achieve provincial
objectives
for environmental quality.
_ Further, the government makes a socio-economic appraisal of new policy
proposals embracing impacts on both the private and public sectors. Private
sector considerations include job creation-job loss, effect on investment
CaPital, encouragement to form new business, organizational duplication,
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 effect on consumer prices, reduction of the incentive to work, and the cost of
compTiance. In the pubTic sector, effects on government work force and govern-
ment expenditures are aTso appraised.
LEGISLATIVE AND REGULATORY HIGHLIGHTS DURING 1978
Changes and improvements during 1978 to the TegisTative and reguIatory
base that each country has utiTized in impTementing the Agreement are des—
cribed in this section. This is part of a continuing effort to deveIop and
impiement programs and measures to restore and enhance the water quaTity of
the Great Lakes. Further discussion on toxic and hazardous waste programs is
provided in Chapter 4, and airborne poTIutant controI programs are discussed
in Chapter 7.
UNITED STATES
FEDERAL LEGISLATION
Toxic Substances ControI Act (TSCA)
 
Under the Act, PCBs were banned from aTI use, except use in a totaITy
encTosed manner, on January 1, 1978. Proposed reguTations for compTeting the
PCB ban were pubTished on June 7, 1978. The proposed ruIes appIy to any "PCB
mixture" containing 50 parts per miIIion or more of PCB.
An eight—member Interagency Testing Committee, formed to recommend the
chemicaT substances for which EPA wouId require testing by chemicaT manu-
facturers and processors, submitted its initiaT recommendations on October 3,
1977 and updated the Tist on ApriI 19, 1978. Eighteen cIasses of chemicaT
substances are incIuded.
On March 16, 1978, EPA pubTished a poTicy statement on the interpretation
and enforcement of the "notification of substantiai risk" provisions. In
essence, the section provides that organizations must inform EPA of any data
indicating potentiai risk or injury to heaIth or environment from any sub-
stance they manufacture, process or distribute.
EPA deveToped security procedures for the handTing of confidentiaI busi—
ness information obtained under TSCA. EPA pubTished the procedures in the
"TSCA ConfidentiaT Business Information Security ManuaT" in JuIy 1978.
Resource Conservation and Recovery Act (PL 94-580)
The objectives of the Act are:
(1) to reguTate hazardous wastes from the
point of generation through disposaI, improvement of disposaT practices for
aTT other wastes to meet environmenta] and heaTth standards, and (2) to
promotehresource
recovery and conservation as the preferred waste management
approac .
At
present,
seven
sets
of
hazardous
waste
reguTations
are
in
Various
stages
of preparation
under
the
Act.
Five
of
the
reguiations
have
been
formaTTy
proposed
in
the
FederaT
Register:
Identification
and
Listing
Hazardous
Waste;
Standards
AppTicabTe
to
Generators
of
Hazardous
Waste;
Standards
AppTicabIe
to
Transport
of
Hazardous
Waste;
Standards
AppTicabTe
to
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 Owners and Operators of Hazardous Waste Treatment, Storage, and Disposal
Facilities; and Authorized State Hazardous Waste Programs. The final regula-
tions for these sections are due in December 1979.
The criteria for land disposal of non-hazardous wastes were proposed in
February 1978. The proposed criteria cover protection of water and air
quality, environmentally sensitive areas such as wetlands, requirements to be
met in applying sludge or other waste to foodchain crop lands, control of
disease vectors, and safety measures. The criteria should be issued in final
form in July 1979.
Toxic Substance Effluent Control
The EPA Effluent Guidelines Program is developing discharge limitations
for 129 toxicants which will be incorporated into the reissuance process for
permits. Selected industries will be required to conduct indepth process
evaluations as a part of their permit reapplication. The manufacturing
categories affected are organic and inorganic chemicals, pesticides, herb-
icides, and pulp and paper industries.
United States EPA Pretreatment Regulations
General Pretreatment Regulations for Existing and New Sources of Pollution
were published June 26, 1978. EPA will now begin issuing final industrial
pretreatment guidelines to be implemented by either municipalities, states or
EPA. States and publicly owned municipal treatment works (POTWS) are required
to develop programs (in addition to the national guidelines for 129 toxicants)
to control toxic substances which may cause local or regional problems. It is
the aim of these regulations to encourage the reuse of municipal wastewater
and use of sludge for productive purposes rather than the prevalent practices
of discharging, landfilling or incinerating.
The pretreatment regulations require that all POTWS with total flow over 5
MGD and which serve industries for which pretreatment standards are being
developed must apply and operate an NPDES pretreatment program. For POTWs
under 5 MGD, the state or EPA may operate the pretreatment program directly or
delegate the program to the POTw. It is expected that most states will
delegate pretreatment requirements to POTWs in the range of 1 MGD or greater
that have a significant number of industries.
A city may apply directly to operate a pretreatment program or wait until
it is added to its NPDES permit or municipal grant. Grant funds of 75 percent
are available to assist a city in financing equipment and facilities to ini-
tiate a pretreatment program. This program should be fully instituted as soon
as possible but by no later than July 1, 1983. As an added incentive, advance
grant funding requests must be submitted before December 31, 1980.
If a state or municipality has not taken over operation of the program.
when industrial discharge guidelines become effective, EPA will assume moni-
toring and enforcement authority. When program operation has been delegated,
EPA will maintain an overview role as is presently done in the NPDES permit
program. If an industry does not significantly comply with pretreatment
standards, a POTw or EPA may initiate an enforcement action.
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STATE LEGISLATION
Michigan Soiid Wastes Law
Mich
igan
's
new
soTi
d wa
ste
Taw
reva
mps
the
Depa
rtme
nt o
f Na
tura
T R
esou
rce'
s
auth
orit
y ov
er s
oiid
wast
e di
spos
aT.
It i
s ex
pect
ed t
o si
gnif
ican
tTy
smoo
th t
he
impi
emen
tati
on
of S
ubti
tie
D of
the
Fede
raT
Reso
urce
Cons
erva
tion
and
Reco
very
Act in Michigan.
Ohio Soiid Wastes Law
The State of Ohio amended the soTid waste Taws to be effective March 1979
to enabie the state to carry out programs pursuant to the FederaT Resource
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 Conservation and Recovery Act, as well as the Hazardous Materials Transporta-
tion Act.
Wisconsin Detergent Phosphorus Legislation
Legislation which limits cleaning agents for machine dishwashers and
medical equipment to 8.7 percent P, water conditioners to 20 percent P, and
all other cleaning agents to 0.5 percent P was enacted and became effective
July 1, 1979. The law exempts certain cleaning agents such as those for
industrial processes and dairy equipment. In addition, the law requires the
Department to conduct a study to determine the effect of restricting phosphate
laundry detergents on sample lakes.
Wisconsin Water Conservation Legislation
Chapter 275, Laws of 1977, was enacted in May 1978. The intent of this
law is to conserve water by prohibiting the sale and installation of plumbing
fixtures which do not meet certain limits on water consumption.
Wisconsin Fund Program Summary
Wisconsin needs to spend over $2.7 billion to meet 1983 goals of the Clean
Water Act. The legislature passed the Wisconsin Fund in May 1978 to provide
money to communities for improved water pollution abatement and solid waste
management. Those funds to control point source pollution will be administered
by the Wisconsin Department of Natural Resources with $60 million allocated
for 1979.
The Wisconsin Fund also assists in the application of the best methods of
controlling nonpoint source pollution. In 1978-79, $1.2 million will be
available for cost-sharing, with approximately 70 percent of those funds being
allocated to "priority watersheds" where small expenditures will be most
effective in improving or protecting water quality.
A third part of the Wisconsin Fund is a $500,000 grant program to assist
local governments to finance solid waste and sanitary landfill planning.
STATE WATER QUALITY STANDARDS
Water quality standards are an important mechanism used by the states in
their programs to control pollution of waters in their jurisdiction, including
the Great Lakes. These standards must be revised periodically by the states
through a public hearing process and require approval by United States EPA.
Current revisions are being based on criteria issued by United states EPA,
Great Lakes Water Quality Agreement objectives, and local considerations.
. The present revision process began in 1976 and is at the following stage
in the various states:
Illinois - Limited revisions are being adopted.
Indiana - Revisions pertinent to the Great Lakes were adopted June
25, 1978.
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Poiybrominated Biphenyis
Po
iy
ch
io
ri
na
te
d
Te
rp
he
ny
is
-
a
to
ta
i
ba
n
Mirex
Ais
o
two
reg
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ns
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in
the
pro
pos
ai
sta
ge.
- a totai ban (March 1, 1979)
(May 1, 1979)
— a totai ban (December 1, 1978)
They are for:
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nat
ed
Fiu
oro
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s —
to
be
ban
ned
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1 u
ses
(spray deodorants, hair sprays, anti-perspirants)
Poiychiorinated Biphenyis - amendment to existing reguiation to
restrict use in servicing transformers.
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Water Management
In November 1978, the Ontario Ministry of Environment published its
revised "Goals, Policies, Objectives and Implementation Procedures for Water
Management in Ontario". The province has agreed that the revised specific
water quality objectives contained in the 1978 Great Lakes Water Quality
Agreement shall be used to achieve and maintain water quality in the Great
Lakes. The revision takes into account the requirements of Article VI,
Section 1(b) of the 1978 Agreement, specifying the establishment of effluent
limitations for industrial facilities. Such requirements will be incorporated
in Certificates of Approval for new or expanded work, and in formal programs
and control orders for existing waste dischargers.
Where toxic substances are identified, the Ministry encourages munici-
palities to adopt its model sewer use bylaw for industrial waste control. The
Ministry monitors for a range of toxic substances in air, soil and water,
including ground water. Effluent and sludge disposal practices are monitored
regularly.
Cleanup of Spills
In December 1978, a bill was introduced in the Ontario Legislature to
amend the Environmental Protection Act of 1971 with respect to spills of
pollutants including toxic substances to the natural environment. The
proposed bill was revised as a result of comments and suggestions received by
the Ministry of Environment and reintroduced in March 1979. The objectives of
the bill are: 1) to impose a clear responsibility for control, cleanup and
restoration on owners and those in charge of pollutants; 2) to broaden the
authority of the Minister to order control and cleanup of spills and restora-
tion of the natural environment by those responsible, and when necessary, by
other persons; 3) to enable the Ministry to take immediate remedial action in
the event of a spill and to pursue the question of liability later; 4) to
establish liability for compensation for damage resulting from a spill and for
the cost of cleanup; 5) to enable a person who has been ordered by the
Minister to clean up a spill, other than a person already responsible to do
so, to recover his reasonable expense from the Ministry; 6) to authorize
control and cleanup of spills and restoration of the natural environment by
municipalities and designated persons and to provide them with the right to
recover their reasonable expenses from the owner and the person in control.
Hazardous Substances Control
A number of hazardous substances which may be emitted or discharged to air
and water in Ontario are controlled through limitations contained in orders
with similar requirements applicable to waste disposal operations.
Sixteen classes of organic and inorganic chemical substances are being
assessed for hazard by an interagency technical committee. The results are
expected to lead to appropriate restrictions on use.
_ The hazardous waste disposal program, introduced late in 1978, centres
around measures to ensure that solid and liquid wastes are managed to protect
67
  
 th
e
e
n
v
i
r
o
n
m
e
n
t
.
H
i
g
h
l
i
g
h
t
s
i
n
c
l
ud
e
c
o
n
c
e
r
t
e
d
e
f
f
o
r
t
s
to
l
o
c
a
t
e
an
d
d
e
v
e
l
o
p
s
u
i
t
a
b
l
e
s
i
t
e
s
f
o
r
w
a
s
t
e
t
r
e
a
t
m
e
n
t
an
d
d
i
s
p
o
s
a
l
,
a
r
e
v
i
s
e
d
w
a
y
bi
ll
s
ys
t
e
m
,
a
n
d
an
i
n
v
e
n
t
o
r
y
a
n
d
a
s
s
e
s
s
m
e
n
t
o
f
a
b
a
n
d
o
n
e
d
d
i
s
p
o
s
a
l
s
i
t
e
s
.
Tw
o
se
ts
of
gu
id
el
in
es
pu
bl
is
he
d
in
19
78
in
cl
ud
e
s
p
e
c
i
f
i
c
a
t
i
o
n
s
fo
r
cl
as
-
si
fi
ca
ti
on
,
t
r
e
a
t
m
e
n
t
an
d
di
sp
os
al
of
li
qu
id
in
du
st
ri
al
wa
st
es
an
d
gu
id
es
fo
r
m
a
n
a
g
e
m
e
n
t
o
f
P
C
B
s
.
O
t
h
e
r
m
e
a
s
u
r
e
s
u
n
d
e
r
d
e
v
e
l
o
p
m
e
n
t
i
n
c
l
ud
e
:
-
pr
ov
is
io
n
fo
r
li
mi
te
d
te
rm
st
or
ag
e
of
PC
B
wa
st
es
;
—
re
gu
la
ti
on
s
fo
r
st
or
ag
e,
mo
ve
me
nt
an
d
di
sp
os
it
io
n
of
us
ed
el
ec
tr
ic
al
e
q
u
i
p
m
e
n
t
c
o
n
t
a
i
n
i
n
g
PC
Bs
;
—
re
gu
la
ti
on
s
to
pr
oh
ib
it
di
re
ct
la
nd
fi
ll
in
g
of
li
qu
id
wa
st
es
;
-
re
gu
la
ti
on
s
co
nt
ro
ll
in
g
th
e
ul
ti
ma
te
re
po
si
to
ry
of
sp
ec
if
ic
ha
za
rd
ou
s
wastes;
—
re
gi
st
ra
ti
on
by
ge
ne
ra
to
r
of
wa
st
es
pr
od
uc
ed
;
-
me
as
ur
es
fo
r
pe
rp
et
ua
l
ca
re
of
si
te
s
wh
er
e
lo
ng
te
rm
su
rv
ei
ll
an
ce
an
d
ma
in
te
na
nc
e
is
re
qu
ir
ed
.
Th
e
pr
ov
in
ce
do
es
no
t
re
st
ri
ct
in
te
rj
ur
is
di
ct
io
na
l
mo
ve
me
nt
of
ha
za
rd
ou
s
wa
st
es
,
pr
ov
id
ed
th
es
e
ar
e
di
re
ct
ed
to
ap
pr
ov
ed
di
sp
os
al
lo
ca
ti
on
s.
Reduction of Erosion
Th
ro
ug
h
a
fa
rm
pr
od
uc
ti
on
in
ce
nt
iv
e
pr
og
ra
m,
th
e
On
ta
ri
o
Mi
ni
st
ry
of
Ag
ri
—
cu
lt
ur
e
an
d
Fo
od
ha
s
in
tr
od
uc
ed
gr
an
ts
to
st
im
ul
at
e
ef
fo
rt
s
to
re
du
ce
so
il
er
os
io
n
an
d
to
di
sc
ou
ra
ge
ca
tt
le
fr
om
wa
te
ri
ng
al
on
g
st
re
am
ba
nk
s.
Th
e
gr
an
t
am
ou
nt
s
to
40
pe
rc
en
t
of
th
e
ca
pi
ta
l
ex
pe
nd
it
ur
es
fo
r
a
va
ri
et
y
of
pr
oj
ec
ts
up
to a maximum of $1500.
Er
os
io
n
co
nt
ro
l
de
mo
ns
tr
at
io
n
pr
oj
ec
ts
de
ve
lo
pe
d
th
ro
ug
h
Co
un
ty
So
il
an
d
Cr
op
Im
pr
ov
em
en
t
As
so
ci
at
io
ns
ma
y
al
so
re
ce
iv
e
su
pp
or
t.
El
ig
ib
le
pr
oj
ec
ts
in
cl
ud
e
suc
h
me
as
ur
es
as
gr
as
se
d
wa
te
rw
ay
s,
di
tc
h
ba
nk
st
ab
il
iz
at
io
n,
la
rg
e
co
nt
ou
r
sy
st
em
s
and
si
mi
la
r
er
os
io
n
co
nt
ro
l
ef
fo
rt
s.
Ag
ri
cu
lt
ur
al
en
gi
ne
er
in
g
ex
te
ns
io
n
se
rv
ic
es
are
di
re
ct
in
g
re
ne
we
d
at
te
nt
io
n
to
pr
ov
id
in
g
gu
id
an
ce
in
the
des
ign
and
sup
por
t
for
ind
ivi
dua
l
ero
sio
n
con
tro
l
pro
jec
ts.
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@TOXIC AND HAZARDOUS SUBSTANCES
The Water QuaTity Board, in reviewing the contaminants probTem in the
Gre
at
Lak
es
Bas
in,
has
fou
nd
tha
t t
he
nat
ion
aT
pro
gra
ms
of
bot
h c
oun
tri
es
and
the
indi
vidu
aT
prog
rams
of t
he j
uris
dict
ions
are
addr
essi
ng t
he p
robT
em i
n
vary
ing
degr
ees
and
from
a nu
mber
of v
iewp
oint
s.
Ther
e aT
read
y ex
ists
a Ta
rge
numb
er o
f pr
ogra
ms
dire
cted
towa
rd t
he c
ontr
oT o
f to
xic
subs
tanc
es
in v
ario
us
par
ts
of
the
eco
sys
tem
.
The
se
ind
ivi
dua
i p
rog
ram
s t
o c
ont
roT
con
tam
ina
nts
reT
eas
ed
to
air,
wat
er,
and
Tand
; i
n f
ood
; f
rom
ind
ust
ria
T a
nd
agr
icu
Ttu
raT
prac
tice
s;
and
othe
r so
urce
s r
esui
t in
a di
vers
ifie
d an
d se
gmen
ted
appr
oach
to
the
whoT
e pr
obTe
m.
The
new
emph
asis
on t
oxic
subs
tanc
es
is r
efTe
cted
in t
he
p
r
e
c
e
e
d
i
n
g
c
h
a
p
t
e
r
s
.
The
Boar
d re
cogn
izes
the
impo
rtan
ce
and
enor
mity
of t
he t
ask
conf
ront
ing
age
nci
es
inv
oTv
ed
in
imp
Tem
ent
ing
Taws
to
con
tro
T t
oxic
and
haz
ard
ous
sub
—
sta
nce
s.
Acc
ord
ing
Ty,
the
Boa
rd
has
pTa
ced
gre
ate
r e
mph
asi
s o
n t
oxi
c
sub
sta
nce
s b
y d
ire
cti
ng
its
com
mit
tee
s t
o f
ocu
s o
n t
hes
e s
ubs
tan
ces
in
the
Gre
at
Lak
es
Bas
in.
In
kee
pin
g w
ith
thi
s n
ew
foc
us,
the
Boa
rd
is
spo
nso
rin
g a
ser
ies
of
wor
ksh
ops
as
par
t o
f a
com
pre
hen
siv
e r
evi
ew
of
the
con
tam
ina
nts
pro
bTe
m a
nd
pro
gra
ms
to
con
tro
T
the
dis
cha
rge
of
tox
ic
and
haz
ard
ous
sub
-
sta
nce
s i
n t
he
Bas
in.
A s
tee
rin
g c
omm
itt
ee
was
app
oin
ted
to
org
ani
ze
and
con
duc
t t
he
wor
ksh
ops
und
er
the
sup
erv
isi
on
of
the
Wat
er
Qua
Tit
y B
oar
d.
HAZARD ASSESSMENT
The first of the series of workshops was her ApriT 9-11, 1979 to review
the
proc
edur
es u
sed
by a
genc
ies
in h
azar
d a
sses
smen
t be
caus
e of
its
impo
rtan
ce
in reguTatory decision—making for toxic substances controT.
The workshop demonstrated that the fragmented approach to hazard assess-
ment by the different agencies makes appraisaT of the effectiveness of
prog
rams
dire
cted
at t
he G
reat
Lake
s pr
obTe
ms
diff
icuT
t.
The
repo
rt o
f th
e
steering committee for the workshop is found in Attachment 1.
The
Boa
rd
con
cTu
des
the
re
is
a n
eed
for
a h
aza
rd
ass
ess
men
t p
rog
ram
to
inte
grat
e th
e ef
fort
s of
a11
agen
cies
and
evaT
uate
the
haza
rd o
f to
xic
subs
tanc
es f
ound
in t
he G
reat
Lake
s Ba
sin.
Such
a pr
ogra
m wo
qu
not
be a
sub
sti
tut
e f
or
oth
er
ass
ess
men
t o
per
ati
ons
.
The
re
is
a n
eed
to
mai
nta
in
and
exp
and
exi
sti
ng
pro
gra
ms
and
ens
ure
the
y a
re
com
pat
ibT
e w
ith
the
req
uir
eme
nts
in
the
197
8 A
gre
eme
nt.
Acc
ord
ing
Ty,
the
Boa
rd
rec
omm
end
s t
hat
a s
maTT
wor
k
gro
up
be
for
med
to
con
duc
t
a h
aza
rd
ass
ess
men
t
pro
gra
m
spe
cif
ica
TTy
ori
ent
ed
to
the
Gre
at
Lak
es
eco
sys
tem
to
com
pTe
men
t e
xis
tin
g
age
ncy
eff
ort
s.
The
_
suc
ces
s o
f t
his
eff
ort
req
uir
es
the
com
mit
men
t o
f a
gen
cie
s t
o p
art
ici
pat
e i
n
the
pro
gra
m
and
to
con
sid
er
the
ass
ess
men
t
in
the
ir
ind
ivi
dua
T
pro
gra
ms.
Ot
he
r
wo
rk
sh
op
s
wi
TT
be
de
fe
rr
ed
un
ti
l
th
e
ha
za
rd
as
se
ss
me
nt
co
mp
on
en
t
of
the
pro
gra
m
is
mor
e
fuT
Ty
dev
eTo
ped
.
The
Boa
rd
aTs
o
rec
ogn
ize
s
tha
t
of
the
ma
ny
ot
he
r
eT
em
en
ts
of
to
xi
c
su
bs
ta
nc
es
co
nt
ro
T,
th
e
pr
ob
Te
ms
of
ha
za
rd
ou
s
waste disposaT is one of the most pressing.
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HA
ZA
RD
OU
S
WA
ST
E
DI
SP
OS
AL
Las
t y
ear
,
the
Boa
rd
bro
ugh
t
to
the
att
ent
ion
of
the
Com
mis
sio
n t
he
urg
ent
nee
d f
or
ade
qua
te
dis
pos
al
fac
ili
tie
s f
or
haz
ard
ous
was
te.
Sin
ce
tha
t t
ime
,
the
lack
of
any
new
dis
pos
al
sit
es
in
the
bas
in
and
inc
rea
sed
pub
lic
awa
ren
ess
of
the
det
rim
ent
al
hum
an
hea
lth
and
env
iro
nme
nta
l
eff
ect
s o
f a
ban
don
ed
dis
pos
al
sit
es
hav
e
hei
ght
ene
d
the
cri
tic
al
nat
ure
of
thi
s
pro
ble
m.
SITING PROBLEM
Citi
zen
resi
stan
ce t
o th
e es
tabl
ishm
ent
of d
ispo
sal
site
s is
stil
l a
majo
r
dete
rren
t in
impl
emen
ting
a ha
zard
ous
wast
e di
spos
al p
rogr
am.
No n
ew S
ites
have been established in the basin in the past 12 months.
New York State issued a permit for the expansion of an existing site but
law suits are now underway against the state by local citizens. In Ontario,
both public resistance and technical uncertainties contributed to the prov-
ince's decision to deny approval of a proposal for disposal facilities at a
site in the Lake Erie Basin.
The fears and resistance of citizens have been further emphasized by the
Love Canal situation. As siting of approved facilities becomes more difficult,
the need for these sites becomes more acute.
Without disposal sites for hazardous wastes, the Board considers that the
quality of the Great Lakes ecosystem cannot be adequately protected. Recog-
nizing the urgent necessity for adequate disposal sites and the mounting
public resistance, the Commission is advised to consider conducting public
hearings throughout the basin to increase public understanding of the
importance and necessity of providing adequate facilities.
DISPOSAL PRACTICES
Disposal practices for hazardous waste are also a concern of the Water
Quality Board. Temporary storage, a common practice when disposal sites are
not available, may be a serious threat to the health and safety of a commun-
ity. The use of poorly constructed solid waste sites for the disposal of
hazardous wastes is a dangerous practice. Additional time and effort are
needed to determine the full extent of the hazardous waste problem.
Drainage from active and abandoned sites has severely damaged surface and
ground waters in some areas of the basin. Wherever a problem is identified,
action must be taken to collect and treat seepage water to prevent further
contamination. Though difficult and expensive, in—place treatment is the only
currently feasible alternative because of the difficulty of establishing new
disposal sites.
The Board concluded that the most serious environmental and health risk in
the basin is the existence of uncontrolled concentrations of hazardous wastes,
whether they exist as improperly constructed disposal sites or inadequate
temporary storage facilities.
The Board reaffirms with a greater sense of
urgency the recommendations to the Commission made a year ago and contained in
Attachment 2 of this report.
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Regulations and control programs are still in the planning and development
stages in most jurisdictions, and there is at this time no effective basinwide
operating plan to cope with the generation, transportation, and disposal of
hazardous waste in the Great Lakes Basin. Efforts to apply newer technologies
in appropriate ways are in the early stages of development. Wastes, however,
continue to be generated and disposed of by uncontrolled and sometimes disas-
trous methods. Love Canal in Niagara Falls, New York is typical of possibly
hundreds of similar disposal areas throughout the basin.
The Board acknowledges the Commission's concern about the Love Canal waste
disposal site and the probability of the existence of similar situations in
the basin. The Board is, however, aware of actions in both countries to iden-
tify abandoned or existing hazardous waste sites. Status reports on these
actions will be submitted by Canadian and United States Governments directly
to the Commission in response to a request by the Commission.
The Water Quality Board, through its Remedial Programs Subcommittee, has
begun an analysis of the programs underway in all jurisdictions to cope with
all aspects of the toxic substance problem. The Board will include this
information with the results of the series of workshops on Toxic and Hazardous
Substances in a report to the Commission.
Regulatory and legislative activities by both countries during 1978 to
control toxic and hazardous wastes are described in Chapter 3.
ANALYTICAL PROCEDURES
The programs to control the discharge of toxic materials to the Great
Lakes have developed in response to specific problems, such as contamination
of fish by mercury and certain pesticides, identified in the environment. The
1978 Agreement specifies that the discharge of toxic substances in toxic
amounts be prohibited and discharge of all persistent toxic substances be
virtually eliminated. One of the essential elements in a program to control
these substances is the ability to identify and measure them in the environ-
ment. Because of the very small concentrations of these materials in the
Great Lakes and their complex chemical structure, it is necessary to make use
of advanced analytical techniques. Highly specialized and very expensive
equipment is needed along with the highly trained expertise to analyze and
interpret the results. To ensure effective utilization of equipment, emphasis
should be given to approaches which take advantage of higher concentrations
such as analysis of fish contaminant and specific industrial processes.
The availability of equipment and qualified personnel is severely limited
in the Great Lakes Basin and will seriously handicap the toxic substance
control programs unless immediate steps are taken by the jurisdictions to
provide both the laboratory equipment and the personnel to operate it.
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 @RADIOLOGICAL ASSESSMENT
LAKE ASSESSMENT
In accordance with the changes introduced by the InternationaT Commission
on RadioTogicaT Protection (ICRP), discussed beTow, the "doses" presented here
are impTied vaTues incorporating the weighting (risk) factors in ICRP PubTica-
tion 26.
The overaTT radioTogicaT quaTity of the Great Lakes remains essentiaTTy
unchanged from 1977. Differences in the reported TeveTs of radioactivity for
the open Takes are not Targe and are not consistent enough to support attempts
at Tong term projection. °Sr (strontium-90) is stiTT the most important
contributor to the annuaT dose to man, and the major source is faTTout from
the atmospheric testing of nucTear weapons. The ingestion of 9°Sr in water
from the Great Lakes woqu yierdoses of 0.02, 0.10, 0.05, 0.05, and 0.06
mrem for water from Lake Superior, Lake Michigan, Lake Huron, Lake Erie, and
Lake Ontario, respectiveTy; these doses are simiTar to those reported for
previous years and are weTT beTow the objective (1.0 mrem per year).
The average concentration of 3H (tritium) in each of the Great Lakes
ranges from Tess than 260 to 400 pCi/L, which is equivaTent to an annuaT dose
of 0.03 miTTirem (mrem) or Tess. The maximum annuaT dose due to ingestion of
Take water (except from the Serpent Harbour, Ontario area and in the vicinity
of
Port
Hop
e,
Ont
ari
o)
woq
u c
ome
fro
m d
rin
kin
g w
ate
r f
rom
Lak
e M
ich
iga
n;
thi
s
dose
(0.
13
mre
m)
is
con
sid
era
bTy
Tess
tha
n t
he
obj
ect
ive
of
1.0
mre
m p
er
year
.
The
ave
rag
e 1
978
con
cen
tra
tio
n o
f 2
26R
a (
rad
ium
-22
6)
at
the
mou
th
of
the
Ser
pen
t R
ive
r w
as
2.4
pCi
/L,
whi
ch
is
Tes
s t
han
the
Ont
ari
o c
rit
eri
on
of
3.0
pCi
/L
for
pub
Tic
sur
fac
e w
ate
r
sup
pTi
es.
Thi
s a
ver
age
con
cen
tra
tio
n i
s
equ
iva
Ten
t t
o a
n a
nnu
aT
dos
e o
f 1
.0
mre
m.
The
dat
a i
ndi
cat
e t
hat
the
maj
or
sou
rce
s o
f r
adi
oac
tiv
ity
to
the
Ser
pen
t R
ive
r a
re
pro
bab
Ty
nat
uraT
inp
uts
fro
m
the
bed
roc
k a
s w
eTT
as
Tea
chi
ng
fro
m t
aiT
ing
s p
iTe
s a
t a
ban
don
ed
min
es
upstream in the drainage basin.
Ing
est
ion
of
raw
wat
er
fro
m
Lak
e
Ont
ari
o
in
the
Por
t H
ope
,
Ont
ari
o
are
a
woq
u
res
uTt
in
an
add
iti
ona
T
dos
e o
f 0
.09
mre
m b
eca
use
of
the
pre
sen
ce
of
226Ra in the water.
ATt
hou
gh
eTe
vat
ed
Tev
eTs
of
3H
wer
e
rep
ort
ed
weT
T
ups
tre
am
in
Cat
ta-
rau
gus
Cre
ek,
New
Yor
k,
whi
ch
dra
ins
the
are
a
sur
rou
ndi
ng
the
Nuc
Tea
r
Fue
T
Ser
vic
es
rep
roc
ess
ing
fac
iTi
ty
and
was
te
sto
rag
e s
ite,
the
Teve
Ts
in
the
vic
ini
ty
of
the
cre
ek
mou
th
in
Lak
e E
rie
are
beT
ow
the
det
ect
ion
Tim
it.
SURVEILLANCE
Pr
es
en
t
ra
di
oa
ct
iv
it
y
su
rv
ei
TT
an
ce
ac
ti
vi
ti
es
on
the
Gr
ea
t
La
ke
s
and
the
da
ta
th
ey
ge
ne
ra
te
ar
e
ge
ne
ra
TT
y
ad
eq
ua
te
to
de
te
rm
in
e
co
mp
Ti
an
ce
wi
th
th
e
ra
di
oa
ct
iv
it
y
ob
je
ct
iv
e
and
to
de
te
rm
in
e
tr
en
ds
in
the
ra
di
oT
og
ic
aT
qu
aT
it
y
of
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the water. The programs are, however, not adequate to determine total intake
of radionuclides by man from drinking water and eating fish from the lake, nor
are the present programs adequate to determine the dispersion and fate of
radionuclides in the biota and the sediment. Radioactivity surveillance is a
part of GLISP to be published in 1979, and is expected to increase as the
surveillance plan is implemented and as drinking water monitoring requirements
are strengthened.
NUCLEAR FUEL CYCLE
In response to a request from the International Joint Commission
concerning the possible impact of the Canadian and the U.S. nuclear fuel
cycles on the Great Lakes Basin, the Radioactivity Subcommittee prepared a
report on fuel cycle activities, with emphasis on waste management; the impact
from typical facilities for both normal and abnormal operation; and the impact
of existing facilities on the Great Lakes Basin. Details are given in
Appendix D.
The components of the nuclear fuel cycle include mining and milling of the
uranium ore; conversion, enrichment, and fabrication of the uranium into a
form suitable for use as fuel in a power reactor; generation of electric
power; and storage and disposal of the spent fuel and reprocessing waste.
An accurate evaluation of the impact of the nuclear fuel cycle is not
possible at this time.
The multitude of risk studies performed in this area,
e.g. reactor accidents or breach of repository integrity, are not supported by
an adequate data base.
Estimates of radiological impact are most commonly
made by assessing the risk, which is the product of the probability of an
event and its consequence.
In most critical areas, neither of these is known
with any degree of certainty. The radiation dose and consequent health
effects resulting from "normal" operations in the fuel cycle would, however,
be small.
The components of the nuclear fuel cycle of greatest concern are mining
and milling, storage and disposal of spent fuel, and decommissioning of power
plants.
Mining and milling are of concern, primarily because of the potential for
the long term release of radioactivity from abandoned mill tailings piles.
Current plans call for a major expansion in mining and milling activities in
the Elliot Lake area.
This will necessitate major improvement in management
practices, particularly in the stabilization of tailings piles.
Storage and disposal of spent fuel produced by power reactors is of
concern because of the large amount which has already been generated and
because of the limited storage capacity available for the spent fuel at
reactor sites.
Both Parties are currently studying waste management options,
but the above factors make
it mandatory that a solution
to this problem be
found rapidly.
Decommissioning of nuclear power plants is of concern since this topic has
received relatively little attention to date.
Although several alternatives
have
been suggested, the procedures to be used in an actual decommissioning
have not been selected.
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n
t
i
t
i
e
s
of
sh
or
t
Ti
ve
d
r
a
d
i
o
n
uc
i
i
d
e
s
us
ed
in
nu
ci
ea
r
m
e
d
i
c
i
n
e
ar
e
pr
es
en
t.
Mo
st
of
th
e
r
a
d
i
o
a
c
t
i
vi
t
y
is
re
mo
ve
d
wi
th
th
e
sT
ud
ge
in
th
e
t
r
e
a
t
m
e
n
t
of
th
e
se
wa
ge
,
an
d
c
o
n
c
e
n
t
r
a
t
i
o
n
s
in
th
e
si
ud
ge
ar
e
si
mi
ia
r
to
th
os
e
fo
un
d
in
no
rm
ai
so
ii
s.
Th
e
Te
ve
I
of
r
a
d
i
o
a
c
t
i
vi
t
y
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g
in
th
e
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Te
ss
th
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th
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f
o
u
n
d
i
n
r
a
i
n
f
a
I
I
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R
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B
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A
N
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L
A
T
I
O
N
In
r
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s
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e
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a
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s
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n
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e
In
te
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at
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i
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in
t
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th
e
R
a
d
i
o
a
c
t
i
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t
y
S
ub
c
o
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m
i
t
t
e
e
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se
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e
ch
an
ge
s
in
tr
od
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ed
by
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e
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RP
an
d
th
ei
r
s
i
g
n
i
f
i
c
a
n
c
e
fo
r
Gr
ea
t
La
ke
s
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r
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aT
it
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Th
e
ch
an
ge
s
r
e
c
o
m
m
e
n
d
e
d
by
IC
RP
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ge
ne
ra
i,
ra
is
e
th
e
nu
me
ri
ca
T
do
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Ti
mi
ts
to
sp
ec
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ic
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ga
ns
or
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ss
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s
as
c
o
m
p
a
r
e
d
to
th
os
e
aI
To
we
d
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de
r
th
e
o
n
e
r
"c
ri
ti
ca
T
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ga
n"
co
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ep
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Th
e
ch
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ge
s
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e
r
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o
r
e
p
e
r
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i
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er
c
o
n
c
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c
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r
e
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t
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c
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c
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c
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e
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e
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e
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e
ar
e
ot
he
r
p
r
i
n
c
i
p
i
e
s
e
m
b
o
d
i
e
d
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th
e
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78
W
a
t
e
r
Q
ua
T
i
t
y
A
g
r
e
e
m
e
n
t
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h
ac
t
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Ti
mi
t
am
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en
t
r
a
d
i
o
n
uc
i
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tr
at
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M
a
i
n
t
e
n
a
n
c
e
or
i
m
p
r
o
v
e
m
e
n
t
o
f
e
x
i
s
t
i
n
g
w
a
t
e
r
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u
a
i
i
t
y
(
a
s
s
e
t
f
o
r
t
h
i
n
A
r
t
i
c
i
e
IV
,
I
t
e
m
1
(
c
)
)
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wh
il
e
di
ff
ic
ul
t
to
ac
hi
ev
e
si
nc
e
a
ma
jo
r
in
pu
t
is
vi
a
fa
ll
ou
t,
is
st
il
l
a
fu
nd
am
en
ta
l
pr
in
ci
pl
e.
Th
e
pr
in
ci
pl
e
of
di
sc
ha
rg
es
fr
om
nu
cl
ea
r
po
we
r
pl
an
ts
be
in
g
as
lo
w
as
re
as
on
ab
ly
ac
hi
ev
ab
le
(A
LA
RA
)
wi
ll
al
so
be
ut
il
iz
ed
.
AL
AR
A
al
so
ap
pl
ie
s
to
ot
he
r
po
in
t
so
ur
ce
in
pu
ts
,
su
ch
as
fr
om
mi
ni
ng
an
d
lo
w
le
ve
l
wa
st
e
ma
na
ge
me
nt
si
te
s,
bu
t
do
es
no
t
ap
pl
y
to
su
ch
in
pu
ts
as
fa
ll
ou
t.
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 [EWATER QUALITY AND HUMAN HEALTH
As a result of a continuing and growing concern over the potential human
health hazards posed by contaminants present in the Great Lakes ecosystem,
especially those which bioaccumulate in fish, the Human Health Effects Com-
mittee was established early in 1978, reporting both to the Water Quality
Board and to the Science Advisory Board. The Committee's terms of reference
are to:
o assess the risk to health posed by contaminants in the Great Lakes
ecosystem;
0 review action levels and guidelines for selected substances;
0 provide to the International Joint Commission, through its boards,
interpretation and consultation on health matters; and
o maintain awareness of current advances and knowledge as they relate to
human health aspects of the ecosystem.
An early task of the Committee was to review the 1976 Water Quality
Board's Appendix E, "Status Report on the Persistent Toxic Substances in the
Lake Ontario Basin", and it was decided to initiate studies on lead, and mirex.
In
the
(19
78)
fin
al
rep
ort
of
PLU
ARG
, c
onc
ern
is
exp
res
sed
ove
r t
he
inc
rea
sin
g c
onc
ent
rat
ion
of
lea
d i
n s
edi
men
ts,
esp
eci
all
y t
hos
e o
f l
ake
s E
rie
and
Ont
ari
o.
Non
poi
nt
sou
rce
s w
ere
con
sid
ere
d r
esp
ons
ibl
e f
or
thi
s p
hen
ome
—
non
.
The
cur
ren
t
con
cer
n ov
er
lea
d
is
due
to
rec
ent
evi
den
ce
tha
t i
nor
gan
ic
for
ms
in
sed
ime
nts
may
be
tra
nsf
orm
ed
int
o m
ore
tox
ic
org
ani
c c
omp
oun
ds
by
bio
log
ica
l m
ech
ani
sms
occ
urr
ing
in
Gre
at
Lak
es
sed
ime
nts
.
The
evi
den
ce
for
lead
met
hyl
ati
on
by
mic
roo
rga
nis
ms
was
rev
iew
ed
by
the
Com
mit
tee
and
it
is
rec
omm
end
ed
tha
t a
ddi
tio
nal
dat
a b
e o
bta
ine
d i
n o
rde
r t
o i
den
tif
y a
nd
qua
nti
fy
the
pre
sen
ce
of
alk
yla
ted
lea
d c
omp
oun
ds
in
Gre
at
Lak
es
sed
ime
nts
and
bio
ta.
Mir
ex
has
bee
n f
oun
d i
n L
ake
Ont
ari
o a
nd
at
one
loc
ati
on
in
Lak
e E
rie.
The
comp
ound
is b
iolo
gica
lly
stab
le,
scar
cely
meta
boli
zed
and
lipo
phil
ic;
henc
e it
is s
tore
d in
fatt
y bo
dy t
issu
es
and
orga
ns.
Mire
x is
a te
rato
gen
(i.e
. c
aus
es
bir
th
def
ect
s,
e.g.
cat
ara
cts
) a
nd
a s
usp
ect
car
cin
oge
n.
Recently, the Committee reviewed Health and Welfare Canada's toxicity data
on m
irex
and
its
prin
cipa
l d
egra
dati
on p
rodu
ct,
8-mo
nohy
drom
irex
(pho
tomi
rex)
,
both
foun
d in
wild
life
samp
les
from
Lake
Onta
rio.
Phot
omir
ex i
s 10
-100
time
s
more
toxi
c th
an m
irex
and,
in r
at-f
eedi
ng s
tudi
es,
prod
uced
lesi
ons
of t
he
test
es,
thyr
oid,
and
live
r of
male
s.
Herr
ing
gull
and
fish
samp
les
from
Lake
Onta
rio
cont
ain
phot
omir
ex r
angi
ng f
rom
30-5
0% o
f th
e mi
rex
cont
ent.
The
Comm
itte
e is
revi
ewin
g th
e di
ffer
ence
s in
acti
on l
evel
s fo
r me
rcur
y in
fish between the United States and Canadian regulatory agencies. The Committee
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also recognizes that the degree of protection afforded by selenium against
methylmercury toxicity is still a controversial issue and suggests that the
consumption of fish containing mercury should be regulated in the population
groups affected, such as certain native population groups in Ontario, Quebec,
and New York.
At its October 1978 meeting, the Committee discussed the problem of estab-
lishing criteria for rating the hazards presented by the 400 chemicals
recently identified in the Great Lakes by the Water Quality Board's 1977
Appendix E, "Status Report on Organic and Heavy Metal Contaminants in the
Lakes Erie, Michigan, Huron, and Superior Basins”, in addition to those 50
compounds earlier reported in the 1976 Appendix E. The 1978 Michigan Critical
Materials Register formed the basis for review and discussion.
Michigan
utilizes a hazard assessment methodology which considers categories of health
effects.
Chemicals are numerically scored as to their hazard and those posing
a high environmental concern (i.e. a high score) are included in the Register.
Working with the Michigan document as a prototype, the Committee selected
and defined the following health categories for chemical screening and devised
an appropriate ranking system for each category:
—
acute toxicity
-
reproductive
—
carcinogenecity
—
heritable mutagenecity
-
neurobehavioural
toxicity
—
chronic adverse effects
Using these categories, the Committee members are currently evaluating
the 450
compounds noted above
and ranking them as to hazard.
Possible exposure
routes
will also be identified.
The
method
is compatible
and
consistent
with
the
hazard
assessment
procedure
recommended
by the
Hazardous
and
Toxic
Substances
Workshop
Steering
Committee (Attachment 1).
The
human
health
hazard
evaluation
incorporates
toxicity
information
with
estimates of exposure or dose in a given period of time, resulting
in a
ranking
as
to
hazard.
The
analysis
as
to
hazard
to
human
health
could
then
be
combined with assessment of hazard to other elements of the ecosystem
in the
hazard assessment methodology described in Attachment 1.
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 W AIRBORNE POLLUTANTS
In
197
7,
the
Wat
er
Qua
lit
y
Boa
rd
rev
iew
ed
the
inf
orm
ati
on
ava
ila
ble
on
the
eff
ect
s
of
air
pol
lut
ion
and
atm
osp
her
ic
fal
lou
t
on
Gre
at
Lak
es
wat
er
qua
lit
y
(19
76
WQB
rep
ort
,
p.
61;
App
end
ix
C,
pp.
17—
21)
.
The
Boa
rd
wou
ld
lik
e
to
bri
ng
the
Com
mis
sio
n
up
to
dat
e
on
thi
s
sub
jec
t
bea
rin
g
in
min
d
the
bro
ade
r
sco
pe
of
the
rev
ise
d
Agr
eem
ent
and
the
spe
cif
ic
ref
ere
nce
to
the
eff
ect
s
of
the
lon
g
ran
ge
tra
nsp
ort
of
air
bor
ne
pol
lut
ant
s
on
the
Gre
at
Lak
es
Bas
in
ecosystem made in Article VI, Section l (i).
THE PROBLEM
Pre
vio
us
rep
ort
s
to
the
Com
mis
sio
n
fro
m
the
Wat
er
Qua
lit
y
Boa
rd,
Upp
er
Lak
e
Ref
ere
nce
Gro
up,
and
PLU
ARG
hav
e
pro
vid
ed
est
ima
tes
of
pol
lut
ant
loa
din
gs
to
the
Gre
at
Lak
es
fro
m a
tmo
sph
eri
c f
all
out
.
Cle
arl
y,
the
atm
osp
her
e p
rov
ide
s
an
imp
ort
ant
sou
rce
for
a v
ari
ety
of
pol
lut
ant
s
inc
lud
ing
pho
sph
oru
s,
nit
rog
en,
lea
d,
cop
per
,
oth
er
hea
vy
met
als
,
sul
pha
tes
,
PCB
s,
pol
ycy
cli
c
aro
mat
ic
hyd
roc
arb
ons
and
oth
er
sub
sta
nce
s.
Mos
t
rec
ent
inf
orm
ati
on
is
reported in Appendix B.
Con
cer
n h
as
ari
sen
not
so
muc
h f
rom
a c
ons
ide
rat
ion
of
air
qua
lit
y a
nd
its
pot
ent
ial
for
dir
ect
inj
uri
ous
eff
ect
s,
but
bec
aus
e t
he
atm
osp
her
e i
s n
ow
a
pro
ven
pat
hwa
y f
or
the
int
rod
uct
ion
of
a b
roa
d r
ang
e o
f s
ubs
tan
ces
int
o t
he
eco
sys
tem
.
The
eco
sys
tem
, t
hen
,
is
sub
jec
ted
to
the
lon
g t
erm
acc
umu
lat
ion
of
ai
rb
or
ne
su
bs
ta
nc
es
wh
ic
h
can
gi
ve
ri
se
to
un
ex
pe
ct
ed
en
vi
ro
nm
en
ta
l
de
gr
ad
-
at
io
n.
For
ex
am
pl
e,
at
mo
sp
he
ri
c
le
ve
ls
of
PCB
s
ca
n
be
wel
l
be
lo
w
th
e
lev
el
at
wh
ic
h
di
re
ct
in
ju
ri
ou
s
ef
fe
ct
s
are
kn
ow
n
to
oc
cu
r,
ye
t
fi
sh
in
ar
ea
s
re
mo
te
fr
om
hu
ma
n
ac
ti
vi
ti
es
ma
y
co
nt
ai
n
un
ac
ce
pt
ab
le
le
ve
ls
.
The
Bo
ar
d
wi
sh
es
to
em
ph
as
iz
e
on
e
as
pe
ct
of
th
is
pr
ob
le
m,
th
e
ef
fe
ct
s
of
ac
id
ic
pr
ec
ip
it
at
io
n
on
th
e
ba
si
n
ec
os
ys
te
m.
The
at
mo
sp
he
re
can
tr
an
sp
or
t
po
ll
ut
an
ts
di
sc
ha
rg
ed
int
o
it
ove
r
co
ns
id
er
ab
le
di
st
an
ce
s
be
fo
re
de
po
si
ti
ng
th
em
in
pa
rt
ic
ul
at
e
fo
rm
(dr
y
de
po
si
ti
on
)
or
in
ra
in
and
sn
ow
(we
t
de
po
si
-
ti
on
).
For
th
is
re
po
rt
,
ac
id
ic
pr
ec
ip
it
at
io
n
re
fe
rs
to
th
e
su
m
of
we
t
and
dr
y
de
po
si
ti
on
.
Fu
rt
he
rm
or
e,
ch
em
ic
al
tr
an
sf
or
ma
ti
on
s
of
air
em
is
si
on
s
ma
y
ta
ke
pl
ac
e
du
ri
ng
at
mo
sp
he
ri
c
tr
an
sp
or
t.
A
si
gn
if
ic
an
t
pr
op
or
ti
on
of
the
ma
te
ri
al
s
dep
osi
ted
fro
m
the
atm
osp
her
e
in
the
Gre
at
Lak
es
Bas
in
com
es
fro
m
sou
rce
s
outside the basin.
ACIDIC PRECIPITATION
Vir
tua
lly
all
of
eas
ter
n
Can
ada
and
por
tio
ns
of
the
nor
the
ast
ern
Uni
ted
9
Sta
tes
are
exp
eri
enc
ing
ann
ual
sul
pha
te
loa
din
gs
1 t
o
3 t
ime
s
the
lev
el
at
whi
ch
aci
dif
ica
tio
n
beg
ins
to
tak
e
pla
ce
in
sus
cep
tib
le
aqu
ati
c
eco
sys
tem
s.
Sou
the
rn
and
cen
tra
l
par
ts
of
thi
s
reg
ion
app
ear
to
be
exp
eri
enc
ing
loa
din
gs
as
hig
h
as
10
tim
es
the
ir
ass
ume
d
ass
imi
lat
ive
cap
aci
ty.
As
a r
esu
lt,
acu
te
aci
dif
ica
tio
n
of
som
e
lak
es
has
alr
ead
y
occ
urr
ed
and
man
y m
ore
are
sho
win
g
Ser
iou
s
sig
ns
of
str
ess
.
The
mos
t
sus
cep
tib
le
lak
es
may
be
irr
eve
rsi
bly
har
med
wit
hin
app
rox
ima
tel
y
10
yea
rs
and
les
s
sus
cep
tib
le
lak
es
wit
hin
15
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years. The Great Lakes Basin represents only a small fraction of the
susceptible land mass. The Great Lakes themselves, because of their large
buffering capacity, are not immediately threatened.
The acidity of precipitation in the northeastern United States and eastern
Canada is generally 10 to 40 times greater than the normal, although indivi—
dual storm events can give rise to significantly more acidic precipitation.
In general, about two—thirds of this acidity can be attributed to oxides of
sulphur and about one-third to oxides of nitrogen.
In eastern Canada, wet
deposition accounts for about two-thirds of the total sulphur loading and dry
deposition for about one-third.
In the northeastern United States, dry
deposition loading is almost twice as great as wet deposition.
A detailed report on the effects of acidic precipitation is being prepared
by the Science Advisory Board.
CONTROL
PROGRAMS
AND
POLICIES
The solution to the problem
lies in limiting emissions of oxides of
sulphur
and nitrogen.
The adequacy of these emission control
policies of both
Canada and the United States with respect to the control of acidic precipita—
tion
needs
to
be
assessed
by
asking
to
two
key
questions:
(a)
Are
the
current
policies
aimed
at
substantial
reductions
of
emissions
of oxides of sulphur and nitrogen?
(b)
Do
the
policies
make
explicit
reference
to
the
control
of
acidic
precipitation?
Although
there
are
substantial
differences
in
the
constitutional,
juris-
dictional,
legal
and
administrative
frameworks
for
air
pollution
control
of
existing
sources
in
both
countries,
there is
similarity
in
the
basic
approach
taken.
Air
emissions
are
controlled
to
meet
local
environmental
requirements
based
on
limiting
deleterious
or
injurious
effects.
This
is
achieved
by
a
combination
of
control
at
source
to
limit
emissions
and
tall
stacks
to
dilute
and
disperse
pollutants
to
meet
ambient
air
quality
objectives.
In
the
United
States,
new
sources
are
subject
to
technology
based
standards;
whereas
in
Canada
there
is
no
differentiation
in
the
approach
taken
to
new
and
existing
sources.
The
nature
of
the
problem
of
the
long
range
transport
of
air
pollutants
is
such
that
the
federal
governments
of
both
countries
must
take
the
lead
role
both
in
negotiating
a
solution
and
providing
the
legislative
framework
within
which
the
state
and
provincial
governments
can
operate.
Based
on
past
perform-
ance,
a
decade
may
pass
before
pollution
control
facilities
are
brought
into
operation
as
a
result
of
international
agreement,
modification
of
domestic
legislation,
and
the
implementation
of
new
control
programs.
UNITED
STATES
CONTROL
PROGRAMS
In
implementing
the
Clean
Air
Act,
United
States
agencies
have
mounted
an
aggressive
control
program
aimed
at
the
reduction
of
ambient
levels
of
sulphur
oxides,
nitrogen
oxides,
and
particulates.
New
Source
Performance
Standards
were
promulgated
in
1977-1979
for
a
wide
variety
of
industrial
facilities.
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a
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r
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id
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r
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pe
rc
en
t
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r
ox
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tr
og
en
fo
r
em
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s
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ne
w
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d
po
we
r
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ws
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ce
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g
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ni
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m
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r
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y
le
ve
ls
on
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if
po
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t
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e
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d
fr
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ex
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so
ur
ce
s
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s
gr
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te
r
th
an
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ll
be
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d
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e
pr
op
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ed
ne
w
so
ur
ce
.
Th
is
po
li
cy
is
ha
vi
ng
a
si
gn
if
ic
an
t
im
pa
ct
on
th
e
ol
de
r
Gr
ea
t
La
ke
s
Ba
si
n
in
du
st
ri
al
ce
nt
er
s
in
te
rm
s
of
in
du
st
ri
al
co
nt
ro
ls
of
pa
rt
ic
ul
at
es
,
su
lp
hu
r
di
ox
id
e,
hy
dr
o—
ca
rb
on
s,
an
d
ca
rb
on
mo
no
xi
de
.
In
St
at
e
Im
pl
em
en
ta
ti
on
Pl
an
s
cu
rr
en
tl
y
be
in
g
re
vi
se
d
an
d
su
bm
it
te
d
to
EP
A
fo
r
ap
pr
ov
al
,
pr
im
ar
y
em
ph
as
is
is
be
in
g
pl
ac
ed
in
ar
ea
s
wh
er
e
am
bi
en
t
cr
it
er
ia
ar
e
no
t
at
ta
in
ed
.
In
cl
ud
ed
in
su
ch
pl
an
s
ar
e
fu
gi
ti
ve
em
is
si
on
co
nt
ro
ls
wh
ic
h
sh
ou
ld
pr
ov
id
e
st
ro
ng
re
gu
la
to
ry
to
ol
s
fo
r
pa
rt
ic
ul
at
es
,
es
pe
ci
al
ly
th
os
e
as
so
ci
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ed
wi
th
di
re
ct
de
po
si
ti
on
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th
e
Gr
ea
t
La
ke
s.
Pr
ev
en
ti
on
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Si
gn
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De
te
ri
or
at
io
n
re
gu
la
ti
on
s
we
re
pr
om
ul
ga
te
d
on
Ju
ne
19
,
19
78
,
li
mi
ti
ng
ne
w
so
ur
ce
s
in
cl
ea
n
ar
ea
s
to
be
st
av
ai
la
bl
e
te
ch
—
no
lo
gy
an
d
a
ma
xi
mu
m
in
cr
em
en
ta
l
in
cr
ea
se
in
su
lp
hu
r
an
d
pa
rt
ic
ul
at
e
lo
ad
in
gs
.
Th
is
pr
ov
id
es
an
ad
di
ti
on
al
to
ol
in
mi
ni
mi
zi
ng
in
cr
ea
se
s
in
do
wn
wi
nd
ra
in
—
fall/snowfall acidity.
It
is
po
ss
ib
le
,
at
le
as
t
th
eo
re
ti
ca
ll
y,
to
in
co
rp
or
at
e
co
ns
id
er
at
io
n
of
th
e
im
pa
ct
s
of
ai
r
po
ll
ut
io
n
on
wa
te
r
qu
al
it
y
in
se
tt
in
g
em
is
si
on
co
nt
ro
l
re
gu
la
ti
on
s.
Th
is
,
ho
we
ve
r,
wo
ul
d
be
a
cu
mb
er
so
me
an
d
ci
rc
ui
to
us
pr
oc
es
s
an
d
has not been done to date.
CANADIAN CONTROL PROGRAMS
F
r
o
m
a
l
e
g
i
s
l
a
t
i
ve
p
e
r
s
p
e
c
t
i
ve
,
th
e
co
nt
ro
l
of
ai
r
p
o
l
l
ut
i
o
n
in
C
a
n
a
d
a
is
a
sh
ar
ed
r
e
s
p
o
n
s
i
b
i
l
i
t
y.
Th
e
p
r
o
vi
n
c
e
s
ar
e
r
e
s
p
o
n
s
i
b
l
e
fo
r
th
e
r
e
g
ul
a
t
i
o
n
of
co
mm
on
ai
r
po
ll
ut
an
ts
,
wh
il
e
bo
th
th
e
fe
de
ra
l
an
d
pr
ov
in
ci
al
go
ve
rn
me
nt
s
ar
e
r
e
s
p
o
n
s
i
b
l
e
fo
r
p
o
l
l
ut
a
n
t
s
wh
ic
h
r
e
p
r
e
s
e
n
t
a
ha
za
rd
to
hu
ma
n
he
al
th
.
Th
e
fe
de
ra
l
go
ve
rn
me
nt
is
re
sp
on
si
bl
e
fo
r
th
e
in
te
rn
at
io
na
l
an
d
in
te
rp
ro
vi
nc
ia
l
aspects of air pollution.
Th
e
fe
de
ra
l
Cl
ea
n
Ai
r
Ac
t
pr
ov
id
es
fo
r
pr
es
cr
ip
ti
on
of
na
ti
on
al
em
is
si
on
st
an
da
rd
s
fo
r
po
ll
ut
an
ts
wh
ic
h
co
ns
ti
tu
te
a
si
gn
if
ic
an
t
da
ng
er
to
pu
bl
ic
he
al
th
.
Na
ti
on
al
em
is
si
on
st
an
da
rd
s
ma
y
al
so
be
pr
es
cr
ib
ed
fo
r
a
cl
as
s
or
cl
as
se
s
of
so
ur
ce
s
wh
er
e
th
e
te
rm
s
of
an
in
te
rn
at
io
na
l
ob
li
ga
ti
on
ar
e
li
ke
ly
to
be
vi
ol
at
ed
.
Th
e
Ac
t
al
so
pr
ov
id
es
fo
r
na
ti
on
al
em
is
si
on
gu
id
el
in
es
fo
r
ot
he
r
ai
r
po
ll
ut
an
ts
.
Th
es
e
gu
id
el
in
es
ar
e
no
t
le
ga
ll
y
en
fo
rc
ea
bl
e
by
th
e
fe
de
ra
l
go
ve
rn
me
nt
bu
t
ma
y
be
in
co
rp
or
at
ed
in
to
pr
ov
in
ci
al
la
w.
In
On
ta
ri
o,
ai
r
p
o
l
l
ut
i
o
n
co
nt
ro
l
pr
og
ra
ms
ar
e
de
si
gn
ed
to
me
et
p
r
e
s
c
r
i
b
e
d
ai
r
qu
al
it
y
ob
je
ct
iv
es
.
Re
du
ct
io
n
of
le
ve
ls
of
em
is
si
on
s
to
me
et
am
bi
en
t
ob
je
ct
iv
es
of
ox
id
es
of
su
lp
hu
r
an
d
ni
tr
og
en
,
an
d
pa
rt
ic
ul
at
es
,
in
cl
ud
in
g
he
av
y
me
ta
ls
,
is
pu
rs
ue
d
th
ro
ug
h
a
pr
og
ra
m
of
so
ur
ce
co
nt
ro
l
an
d
te
ch
no
lo
gy
de
ve
lo
pm
en
t.
A
fu
ll
ra
ng
e
of
co
st
ef
fe
ct
iv
e
co
nt
ro
ls
,
su
ch
as
lo
w
su
lp
hu
r
co
al
,
im
pr
ov
ed
pr
oc
es
s
ap
pl
ic
at
io
ns
,
e.
g.
co
mb
us
ti
on
ad
va
nc
es
or
by
pr
od
uc
t
re
co
ve
ry
of
su
lp
hu
ri
c
ac
id
,
ar
e
so
me
of
th
e
te
ch
no
lo
gi
es
em
pl
oy
ed
.
Th
e
co
nt
ro
l
of
fu
gi
ti
ve
em
is
si
on
s,
as
we
ll
as
po
in
t
or
pr
oc
es
s
so
ur
ce
s,
is
an
i
n
t
e
g
r
a
l
p
a
r
t
s
o
f
t
h
e
c
o
n
t
r
o
l
p
r
o
g
r
a
m
.
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Th
e
On
ta
ri
o
En
vi
ro
nm
en
ta
l
Pr
ot
ec
ti
on
Ac
t
co
nf
er
s
a
po
we
r
to
pa
ss
re
gu
la
-
ti
on
s
pr
oh
ib
it
in
g
or
re
gu
la
ti
ng
an
d
co
nt
ro
ll
in
g
th
e
de
po
si
t
of
an
y
co
nt
am
in
an
t
in
to
th
e
na
tu
ra
l
en
vi
ro
nm
en
t.
It
is
po
ss
ib
le
to
in
co
rp
or
at
e
wa
te
r
qu
al
it
y
im
pa
ct
s
in
to
th
e
re
gu
la
ti
on
s.
Th
e
Ac
t
al
so
se
ts
up
an
ap
pr
ov
al
fu
nc
ti
on
fo
r
co
ns
tr
uc
ti
on
or
mo
di
fi
ca
ti
on
of
fa
ci
li
ti
es
wh
ic
h
di
sc
ha
rg
e
co
nt
am
in
an
ts
in
to
an
y
pa
rt
of
th
e
na
tu
ra
l
en
vi
ro
nm
en
t
ot
he
r
th
an
wa
te
r.
It
is
po
ss
ib
le
to
in
cl
ud
e
ai
r
po
ll
ut
io
n
im
pa
ct
on
wa
te
r
qu
al
it
y
in
th
e
de
ve
lo
pm
en
t
of
re
gu
-
la
ti
on
s,
al
th
ou
gh
th
is
has
not
be
en
do
ne
to
dat
e.
THE CURRENT SITUATION‘
An
th
ro
po
ge
ni
c
em
is
si
on
s
of
su
lp
hu
r
di
ox
id
e
in
ea
st
er
n
No
rt
h
Am
er
ic
a
are
es
ti
ma
te
d
to
be
ab
ou
t
23
mi
ll
io
n
to
ns
pe
r
ye
ar
.
Of
th
is
,
ap
pr
ox
im
at
el
y
19
mi
ll
io
n
ton
s
are
em
it
te
d
fr
om
Un
it
ed
St
at
es
so
ur
ce
s
wi
th
the
ma
jo
ri
ty
(60
%)
co
mi
ng
fr
om
the
th
er
ma
l
po
we
r
in
du
st
ry
.
In
ea
st
er
n
Ca
na
da
,
su
lp
hu
r
di
ox
id
e
is
mai
nly
a p
rod
uct
of
the
non
-fe
rro
us
sme
lti
ng
ind
ust
ry
(60
%).
Ant
hro
pog
eni
c
emi
ssi
ons
of
nit
rog
en
oxi
des
in
the
eas
ter
n
Uni
ted
Sta
tes
are
abo
ut
22
mil
lio
n
ton
s
per
yer
and
in
eas
ter
n
Can
ada
,
app
rox
ima
tel
y
1.4
mil
lio
n
ton
s.
In
the
Uni
ted
Sta
tes
,
the
re
is
an
app
rox
ima
tel
y
equ
al
con
tri
but
ion
fro
m b
oth
fix
ed
and
mob
ile
sou
rce
s.
In
eas
ter
n
Can
ada
,
app
rox
ima
tel
y
65%
of
nit
rog
en
oxi
de
emi
ssi
ons
com
e
fro
m
mob
ile
sou
rce
s.
It
sho
uld
be
emp
has
ize
d
tha
t
the
re
is
no
der
ect
cor
rel
ati
on
bet
wee
n t
he
gro
ss
emi
ssi
ons
of
the
se
pol
lut
ant
s
int
o t
he
atm
osp
her
e o
f b
oth
cou
ntr
ies
and
the
tra
nsb
oun
dar
y f
lux
or
tra
nsf
er
of
the
se
pol
lut
ant
s.
Cle
arl
y,
emi
ssi
ons
in
the
imm
edi
ate
vic
ini
ty
of
the
bor
der
hav
e
far
gre
ate
r p
ote
nti
al
for
tra
nsb
oun
dar
y m
ove
men
t t
han
do
emi
ssi
ons
fro
m
dis
tan
t s
our
ces
.
The
re
is
no
cle
ar
con
sen
sus
on
net
tra
nsb
oun
dar
y m
ove
men
t o
f
these pollutants at the present time.
Pro
jec
tio
ns
of
fut
ure
inc
rea
ses
or
dec
rea
ses
in
emi
ssi
ons
of
sul
phu
r
diox
ide
and
nitr
ogen
oxid
es i
n bo
th C
anad
a an
d th
e Un
ited
Stat
es a
re d
if-
fic
ult
.
A w
ide
ran
ge
of
pos
sib
le
sce
nar
ios
can
be
dev
elo
ped
bas
ed
on
var
iou
s
envi
ronm
enta
l,
ener
gy,
and
econ
omic
fact
ors.
Rece
nt i
ndic
atio
ns a
re,
howe
ver,
that
sulp
hur
diox
ide
emis
sion
s ar
e ex
pect
ed t
o re
main
rela
tive
ly c
onst
ant
in
the
near
term
but
nitr
ogen
oxid
e em
issi
ons
may
incr
ease
slig
htly
.
The
most
impo
rtan
t fa
ct,
howe
ver,
is t
hat
curr
ent
leve
ls o
f em
issi
ons
are
havi
ng a
sign
ific
ant
dele
teri
ous
impa
ct o
n ec
osys
tems
in b
oth
Cana
da a
nd t
he U
nite
d
States.
Seve
ral
tech
niqu
es c
an r
educ
e em
issi
ons
from
the
ther
mal
powe
r in
dust
ry.
Thes
e i
nclu
de i
ncre
ased
ener
gy c
onse
rvat
ion;
incr
ease
d us
e of
alte
rnat
ive
energy sources; and the reduction in emissions from coal burning plants
thro
ugh
the
use
of f
luid
ized
bed
comb
usti
on,
flue
gas
desu
lphu
riza
tion
, l
ow
sulp
hur
coal
, a
nd c
oal
clea
ning
.
Some
tech
niqu
es f
or r
emov
al
of s
ulph
ur f
rom
coal fired power plants give rise to a significant solid waste management
problem.
Technologies exist to reduce emissions from the non-ferrous smelting
industry. These include the production of liquid sulphur dioxide, sulphuric
acid, elemental sulphur or metallurgical process change.
In summary, the technology exists to substantially reduce sulphur oxide
emissions in both Canada and the United States. To launch a major emission
reduction program would be a very costly undertaking. Some early estimates of
the annualized costs of a 50% reduction in sulphur dioxidemissions in the
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no
r
t
h
e
a
s
t
e
r
n
U
n
i
t
e
d
S
t
a
t
e
s
r
a
n
g
e
b
e
t
w
e
e
n
$
5
—
$
7
b
i
l
l
i
o
n
,
t
i
o
n
in
e
a
s
t
e
r
n
C
a
n
a
d
a
m
i
g
h
t
c
o
s
t
$
3
5
0
m
i
l
l
i
o
n
a
ye
a
r
.
r
e
d
u
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t
i
o
n
m
a
y
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n
e
c
e
s
s
a
r
y
t
o
a
l
l
e
v
i
a
t
e
t
h
e
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r
o
b
l
e
m
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w
h
i
l
e
a
s
i
m
i
l
a
r
r
e
d
u
c
-
Greater levels of
In
a
s
s
e
s
s
i
n
g
t
h
e
a
d
e
q
u
a
c
y
of
c
u
r
r
e
n
t
ai
r
p
o
l
l
u
t
i
o
n
c
o
n
t
r
o
l
s
t
r
a
t
e
g
i
e
s
in
b
o
t
h
c
o
u
n
t
r
i
e
s
,
i
t
is
c
o
n
c
l
u
d
e
d
t
h
a
t
:
(l)
(2)
(7)
e
m
i
s
s
i
o
n
s
f
r
o
m
e
x
i
s
t
i
n
g
s
o
u
r
c
e
s
ar
e
l
i
m
i
t
e
d
to
th
e
e
x
t
e
n
t
n
e
c
e
s
s
a
r
y
to
m
e
e
t
lo
ca
l
a
m
b
i
e
n
t
ai
r
q
u
a
l
i
t
y
r
e
q
u
i
r
e
m
e
n
t
s
an
d
ar
e
no
t
a
p
r
i
o
r
i
d
e
s
i
g
n
e
d
t
o
r
e
d
u
c
e
t
o
t
a
l
e
m
i
s
s
i
o
n
s
;
th
e
a
p
p
l
i
c
a
t
i
o
n
of
su
ch
po
li
ci
es
ha
s,
in
pa
rt
,
e
n
c
o
ur
a
g
e
d
th
e
us
e
of
ta
ll
st
ac
ks
wh
ic
h
te
nd
to
in
cr
ea
se
th
e
lo
ng
ra
ng
e
t
r
a
n
s
p
o
r
t
of
ai
r-
b
o
r
n
e
p
o
l
l
u
t
a
n
t
s
;
in
th
e
U
n
i
t
e
d
S
t
a
t
e
s
,
t
h
e
c
u
r
r
e
n
t
e
m
i
s
s
i
o
n
s
le
ve
l
is
u
n
l
i
k
e
l
y
to
be
re
du
ce
d
un
ti
l
ne
w
so
ur
ce
s,
su
bj
ec
t
to
Ne
w
So
ur
ce
P
e
r
f
o
r
m
a
n
c
e
S
t
a
n
d
a
r
d
s
,
s
i
g
n
i
f
i
c
a
n
t
l
y
r
e
p
l
a
c
e
e
x
i
s
t
i
n
g
s
o
u
r
c
e
s
;
in
C
a
n
a
d
a
,
u
n
d
e
r
c
u
r
r
e
n
t
r
e
g
u
l
a
t
o
r
y
p
r
o
g
r
a
m
s
,
no
s
i
g
n
i
f
i
c
a
n
t
r
e
d
u
c
t
i
o
n
in
to
ta
l
e
m
i
s
s
i
o
n
s
is
f
o
r
e
s
e
e
n
;
t
h
e
l
e
g
i
s
l
a
t
i
o
n
in
b
o
t
h
c
o
u
n
t
r
i
e
s
is
l
i
m
i
t
e
d
b
e
c
a
u
s
e
it
d
o
e
s
n
o
t
e
x
p
l
i
c
i
t
l
y
r
e
c
o
g
n
i
z
e
a
c
i
d
i
c
p
r
e
c
i
p
i
t
a
t
i
o
n
as
a
p
r
o
b
l
e
m
to
be
s
o
l
v
e
d
b
y
e
m
i
s
s
i
o
n
c
o
n
t
r
o
l
p
r
o
g
r
a
m
s
.
th
e
t
e
c
h
n
o
l
o
g
y
is
a
v
a
i
l
a
b
l
e
to
s
u
b
s
t
a
n
t
i
a
l
l
y
r
e
d
u
c
e
e
m
i
s
s
i
o
n
s
f
r
o
m
cu
rr
en
t
so
ur
ce
s
al
th
ou
gh
at
c
o
n
s
i
d
e
r
a
b
l
e
fi
na
nc
ia
l
co
st
an
d
wi
th
th
e
po
te
nt
ia
l
fo
r
so
li
d
wa
st
e
m
a
n
a
g
e
m
e
n
t
pr
ob
le
ms
.
un
le
ss
em
is
si
on
s
ar
e
re
du
ce
d,
wi
de
sp
re
ad
ir
re
ve
rs
ib
le
ha
rm
to
ec
os
ys
te
ms
su
sc
ep
ti
bl
e
to
th
e
ef
fe
ct
s
of
ac
id
ic
pr
ec
ip
it
at
io
n
wi
ll
o
c
c
u
r
w
i
t
h
i
n
1
0
t
o
15
y
e
a
r
s
.
Th
e
Bo
ar
d,
th
er
ef
or
e,
re
co
mm
en
ds
th
at
th
e
Co
mm
is
si
on
as
k
th
e
Go
ve
rn
me
nt
s,
as
a
m
a
t
t
e
r
of
ur
ge
nc
y,
to
re
du
ce
th
e
to
ta
l
a
t
m
o
s
p
h
e
r
i
c
em
is
si
on
of
ox
id
es
of
ni
tr
og
en
an
d
su
lp
hu
r
fr
om
bo
th
ex
is
ti
ng
an
d
ne
w
so
ur
ce
s.
 
Reference:
Em
is
si
on
Tr
en
ds
Re
po
rt
,
19
77
;
N
a
t
i
o
n
w
i
d
e
I
n
v
e
n
t
o
r
y
of
E
m
i
s
s
i
o
n
s
of
A
i
r
C
o
n
t
a
m
i
n
a
n
t
s
,
EP
A
R
e
p
o
r
t
4
5
0
/
2
-
7
8
-
0
5
2
—
Na
ti
on
al
Ai
r
Qu
al
it
y,
M
o
n
i
t
o
r
i
n
g
an
d
an
d
E
n
v
i
r
o
n
m
e
n
t
C
a
n
a
d
a
R
e
p
o
r
t
E
P
S
3
-
A
P
-
7
8
-
2
-
A
1974. (Modifications
to
1
9
7
8
t
h
r
o
u
g
h
p
e
r
s
o
n
a
l
c
o
m
m
u
n
i
c
a
t
i
o
n
w
i
t
h
P.
J.
C
h
o
q
u
e
t
t
e
.
)
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u
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a
c
t
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o
n
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.
T
h
i
s
is
th
e
f
i
r
s
t
t
i
m
e
IJ
C
h
a
s
s
p
o
n
s
o
r
e
d
an
e
c
o
n
o
m
i
c
a
n
d
s
o
c
i
a
l
a
s
s
e
s
s
m
e
n
t
o
f
an
a
m
b
i
e
n
t
w
a
t
e
r
q
u
a
l
i
t
y
o
b
j
e
c
t
i
v
e
.
T
h
e
T
a
s
k
F
o
r
c
e
is
r
e
v
i
e
w
i
n
g
t
h
e
p
r
o
b
a
b
l
e
e
f
f
e
c
t
s
of
t
h
e
o
b
j
e
c
t
i
v
e
on
t
h
e
b
o
u
n
d
a
r
y
w
a
t
e
r
s
a
n
d
t
h
e
r
e
l
a
t
e
d
s
o
c
i
a
l
i
m
p
a
c
t
.
T
h
e
r
e
p
o
r
t
is
w
i
l
l
b
e
c
o
m
p
l
e
t
e
d
i
n
t
h
e
f
a
l
l
o
f
1
9
7
9
.
T
h
e
p
r
i
m
a
r
y
i
n
t
e
n
t
is
to
a
s
s
e
s
s
t
h
e
s
o
c
i
a
l
a
n
d
e
c
o
n
o
m
i
c
i
m
p
l
i
c
a
t
i
o
n
s
o
f
l
i
m
i
t
i
n
g
t
h
e
r
e
s
i
d
u
a
l
c
h
l
o
r
i
n
e
d
i
s
c
h
a
r
g
e
s
f
r
o
m
m
u
n
i
c
i
p
a
l
,
i
n
d
u
s
t
r
i
a
l
a
n
d
p
o
w
e
r
p
l
a
n
t
f
a
c
i
l
i
t
i
e
s
t
o
a
c
h
i
e
v
e
t
h
e
p
r
o
p
o
s
e
d
o
b
j
e
c
t
i
v
e
.
T
h
e
T
a
s
k
F
o
r
c
e
is
d
e
v
e
l
o
p
i
n
g
a
n
d
t
e
s
t
i
n
g
a
m
e
t
h
o
d
f
o
r
c
o
n
d
u
c
t
i
n
g
s
u
c
h
a
s
s
e
s
s
m
e
n
t
s
in
t
h
e
f
u
t
u
r
e
.
T
h
e
p
r
o
p
o
s
e
d
c
h
l
o
r
i
n
e
o
b
j
e
c
t
i
v
e
o
f
0
.
0
0
2
m
g
/
L
is
b
a
s
e
d
o
n
t
h
e
m
o
s
t
s
e
n
s
i
—
t
i
v
e
u
s
e
b
y
a
q
u
a
t
i
c
l
i
f
e
a
n
d
w
a
s
d
e
t
e
r
m
i
n
e
d
w
i
t
h
o
u
t
e
x
p
l
i
c
i
t
c
o
n
s
i
d
e
r
a
t
i
o
n
o
f
t
h
e
c
o
s
t
s
a
n
d
b
e
n
e
f
i
t
s
o
f
i
t
s
a
c
h
i
e
v
e
m
e
n
t
.
T
h
e
t
a
s
k
f
o
r
c
e
w
i
l
l
i
d
e
n
t
i
f
y
a
n
d
m
e
a
s
u
r
e
t
h
e
m
a
g
n
i
t
u
d
e
o
f
t
h
e
c
o
s
t
s
a
n
d
b
e
n
e
f
i
t
s
o
f
a
c
h
i
e
v
i
n
g
t
h
e
o
b
j
e
c
t
i
v
e
.
It
w
i
l
l
a
l
s
o
a
s
s
e
s
s
w
h
e
t
h
e
r
t
h
e
b
e
n
e
f
i
t
s
a
r
e
r
e
a
s
o
n
a
b
l
y
c
o
m
m
e
n
s
u
r
a
t
e
w
i
t
h
t
h
e
c
o
s
t
s
o
f
a
l
t
e
r
n
a
t
i
v
e
w
a
y
s
o
f
a
c
h
i
e
v
i
n
g
t
h
e
o
b
j
e
c
t
i
v
e
.
T
h
e
e
f
f
o
r
t
w
i
l
l
a
l
s
o
a
i
d
in
i
d
e
n
t
i
f
y
i
n
g
t
h
e
l
e
a
s
t
-
c
o
s
t
m
e
t
h
o
d
s
f
o
r
e
n
v
i
r
o
n
m
e
n
t
a
l
p
r
o
t
e
c
t
i
o
n
.
In
ad
di
ti
on
to
kn
ow
in
g
th
e
m
a
g
n
i
t
ud
e
s
in
vo
lv
ed
,
it
is
im
po
rt
an
t
to
k
n
o
w
wh
ic
h
se
ct
or
s
of
th
e
e
c
o
n
o
m
y
an
d
s
o
c
i
e
t
y
wi
ll
be
ar
th
e
co
st
s
an
d
re
ap
th
e
be
ne
fi
ts
an
d
to
r
e
c
o
g
n
i
ze
th
at
th
er
e
ar
e
a
nu
mb
er
of
a
l
t
e
r
n
a
t
i
ve
s
fo
r
re
al
iz
in
g
in
te
rm
ed
ia
te
le
ve
ls
of
ab
at
em
en
t
an
d
am
bi
en
t
qu
al
it
y
co
nd
it
io
ns
.
So
me
i
n
t
e
r
m
e
d
i
a
t
e
le
ve
ls
of
a
c
h
i
e
ve
m
e
n
t
ma
y,
th
er
ef
or
e,
be
m
o
r
e
e
c
o
n
o
m
i
c
a
l
l
y
fe
as
ib
le
.
Th
is
co
ul
d
me
an
th
at
th
e
ob
je
ct
iv
e
wo
ul
d
be
me
t
on
ly
in
so
me
lo
ca
ti
on
s,
or
at
ce
rt
ai
n
ti
me
s
of
th
e
ye
ar
.
Th
e
Ta
sk
Fo
rc
e
r
e
p
o
r
t
e
d
th
e
f
o
l
l
o
wi
n
g
p
r
e
l
i
m
i
n
a
r
y
f
i
n
d
i
n
g
s
an
d
ob
se
rv
a-
ti
on
s
to
th
e
W
a
t
e
r
Q
u
a
l
i
t
y
Bo
ar
d:
1.
E
c
o
n
o
m
i
c
an
d
s
o
c
i
a
l
a
s
s
e
s
s
m
e
n
t
s
of
e
n
v
i
r
o
n
m
e
n
t
a
l
o
b
j
e
c
t
i
v
e
s
c
a
n
be
h
e
l
p
f
ul
in
s
e
t
t
i
n
g
p
r
o
j
e
c
t
p
r
i
o
r
i
t
i
e
s
,
i
d
e
n
t
i
f
y
i
n
g
l
e
a
s
t
-
c
o
s
t
t
e
c
h
n
o
l
o
g
i
e
s
,
a
n
d
in
j
u
s
t
i
f
y
i
n
g
r
e
g
u
l
a
t
o
r
y
or
e
n
f
o
r
c
e
m
e
n
t
a
c
t
i
o
n
s
.
2.
N
o
r
t
h
A
m
e
r
i
c
a
n
c
h
l
o
r
i
n
e
p
r
o
d
u
c
t
i
o
n
t
o
t
a
l
s
a
p
p
r
o
x
i
m
a
t
e
l
y
11
m
i
l
l
i
o
n
t
o
n
n
e
s
p
e
r
a
n
n
um
.
O
n
l
y
5%
of
t
h
i
s
p
r
o
d
u
c
t
i
o
n
is
us
e
d
f
o
r
p
u
r
p
o
s
e
s
of
w
a
t
e
r
a
n
d
w
a
s
t
e
w
a
t
e
r
d
i
s
i
n
f
e
c
t
i
o
n
.
P
o
w
e
r
p
l
a
n
t
u
s
a
g
e
is
s
i
g
n
i
f
i
c
a
n
t
l
y
s
m
a
l
l
e
r
t
h
a
n
m
u
n
i
c
i
p
a
l
us
a
g
e
.
3.
T
h
e
c
o
n
t
r
i
b
u
t
i
o
n
o
f
c
h
l
o
r
i
n
a
t
e
d
o
r
g
a
n
i
c
s
d
u
e
t
o
c
h
l
o
r
i
n
a
t
i
o
n
b
y
s
e
w
a
g
e
t
r
e
a
t
m
e
n
t
a
n
d
p
o
w
e
r
p
l
a
n
t
s
is
i
n
s
i
g
n
i
f
i
c
a
n
t
w
h
e
n
c
o
m
p
a
r
e
d
t
o
i
n
d
u
s
-
trial discharges.
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4.
I
n
d
u
s
t
r
i
a
l
c
o
n
t
r
i
b
u
t
i
o
n
s
of
r
e
s
i
d
u
a
l
c
h
l
o
r
i
n
e
d
i
s
c
h
a
r
g
e
s
ar
e
m
i
n
i
m
a
l
co
mp
ar
ed
wi
th
mu
ni
ci
pa
l
an
d
po
we
r
pl
an
t
so
ur
ce
s.
5.
R
e
d
uc
t
i
o
n
or
th
e
e
l
i
m
i
n
a
t
i
o
n
of
ch
lo
ri
ne
d
i
s
i
n
f
e
c
t
i
o
n
at
se
wa
ge
tr
ea
t—
me
nt
pl
an
ts
wo
ul
d
pr
od
uc
e
th
e
f
o
l
l
o
wi
n
g
re
su
lt
s:
a)
pr
og
re
ss
to
wa
rd
m
e
e
t
i
n
g
th
e
ch
lo
ri
ne
ob
je
ct
iv
e,
b)
r
e
d
uc
t
i
o
n
in
o
p
e
r
a
t
i
n
g
co
st
s
of
ch
lo
ri
ne
di
si
nf
ec
ti
on
,
c)
po
ss
ib
le
in
cr
ea
se
in
pu
bl
ic
he
al
th
ri
sk
s
if
s
e
w
a
g
e
is
no
t
d
i
s
i
n
f
e
c
t
e
d
,
an
d
d)
u
n
c
e
r
t
a
i
n
p
r
o
t
e
c
t
i
o
n
of
a
q
u
a
t
i
c
l
i
f
e
be
ca
us
e
of
ot
he
r
c
o
n
t
a
m
i
n
a
n
t
s
an
d
st
re
ss
fu
l
c
o
n
d
i
t
i
o
n
s
pr
es
en
t
in
sewage effluents.
6.
Al
th
ou
gh
so
me
15
0
ch
lo
ri
ne
—r
el
at
ed
ac
ci
de
nt
s
ar
e
re
po
rt
ed
an
nu
al
ly
in
Ca
na
da
an
d
th
e
Un
it
ed
St
at
es
,
re
du
ci
ng
or
el
im
in
at
in
g
ef
fl
ue
nt
ch
lo
ri
n-
at
io
n
wo
ul
d
no
t
li
ke
ly
re
du
ce
th
e
fr
eq
ue
nc
y
of
th
es
e
ac
ci
de
nt
s
be
ca
us
e
of
th
e
re
la
ti
ve
ly
sm
al
l
us
ag
e
by
th
is
fa
ce
t
of
th
e
in
du
st
ry
.
7.
Th
e
ma
jo
r
so
ur
ce
of
ch
lo
ri
na
te
d
or
ga
ni
cs
in
mu
ni
ci
pa
l
wa
te
r
su
pp
li
es
is
th
e
re
su
lt
of
in
-p
la
nt
ch
lo
ri
na
ti
on
co
mb
in
in
g
wi
th
na
tu
ra
ll
y
oc
cu
rr
in
g
hu
mi
c
ma
tt
er
.
Th
e
ch
lo
ri
na
ti
on
of
mu
ni
ci
pa
l
or
in
du
st
ri
al
wa
st
ew
at
er
di
sc
ha
rg
es
do
es
no
t
co
nt
ri
bu
te
si
gn
if
ic
an
tl
y
to
th
e
pr
ob
le
m
of
ex
ot
ic
ch
em
ic
al
s
in
dr
in
ki
ng
wa
te
r.
8.
Al
te
rn
at
iv
e
se
wa
ge
di
si
nf
ec
ti
on
te
ch
no
lo
gi
es
we
re
ev
al
ua
te
d.
Ul
tr
a-
vi
ol
et
li
gh
t
an
d
oz
on
e
tr
ea
tm
en
t
ar
e
th
e
on
ly
te
ch
no
lo
gi
es
,
ne
w
to
th
e
Gr
ea
t
La
ke
s
Ba
si
n,
th
at
mi
gh
t
be
ap
pl
ie
d
to
ex
is
ti
ng
tr
ea
tm
en
t
pl
an
ts
on
a
re
la
ti
ve
ly
wi
de
ba
si
s.
9.
Fi
ve
br
oa
d
cl
as
se
s
of
se
wa
ge
di
si
nf
ec
ti
on
st
ra
te
gi
es
wi
ll
be
id
en
ti
fi
ed
an
d
ev
al
ua
te
d
in
cl
ud
in
g:
im
pr
ov
in
g
th
e
ef
fi
ci
en
cy
of
pr
es
en
t
ch
lo
ri
ne
di
si
nf
ec
ti
on
pr
ac
ti
ce
s;
el
im
in
at
in
g
di
si
nf
ec
ti
on
;
ch
lo
ri
na
ti
ng
se
as
on
al
ly
on
th
e
ba
si
s
of
re
ce
iv
in
g
wa
te
r
ne
ed
s;
ad
di
ng
de
ch
lo
ri
na
ti
on
to
pr
es
en
t
ch
lo
ri
ne
di
si
nf
ec
ti
on
pr
oc
es
se
s;
us
in
g
al
te
rn
at
iv
e
di
si
nf
ec
ti
on
te
ch
ni
qu
es
.
(
D
3
.
0
U
9
!
v
v
v
v
v
Th
e
Wa
te
r
Qu
al
it
y
Bo
ar
d
wi
ll
re
vi
ew
th
e
re
su
lt
s
of
th
e
ta
sk
fo
rc
e
an
al
ys
is
of
th
e
ch
lo
ri
ne
ob
je
ct
iv
e
to
de
te
rm
in
e
wh
et
he
r
or
no
t
th
is
pr
oc
ed
ur
e
is
ap
pr
op
ri
at
e
fo
r
pr
ed
ic
ti
ng
th
e
so
ci
o-
ec
on
om
ic
im
pa
ct
fo
r
ot
he
r
wa
te
r
qu
al
it
y
objectives.
JO
IN
T
PH
OS
PH
OR
US
M
A
N
A
G
E
M
E
N
T
ST
RA
TE
GI
ES
TA
SK
F
O
R
C
E
Th
e
Wa
te
r
Qu
al
it
y
Bo
ar
d
an
d
th
e
Sc
ie
nc
e
Ad
vi
so
ry
Bo
ar
d
or
ga
ni
ze
d
a
ta
sk
fo
rc
e
to
re
vi
ew
an
d
ev
al
ua
te
th
e
ex
is
ti
ng
ph
os
ph
or
us
in
pu
ts
to
th
e
Gr
ea
t
La
ke
s
an
d
th
e
ta
rg
et
lo
ad
in
g
in
An
ne
x
3
of
th
e
19
78
Gr
ea
t
La
ke
s
Wa
te
r
Qu
al
it
y
Agreement.
Th
e
ta
rg
et
lo
ad
s
fo
r
th
e
19
78
Ag
re
em
en
t
we
re
pr
ep
ar
ed
by
a
ta
sk
fo
rc
e
of
th
e
Ag
re
em
en
t
Re
vi
ew
Gr
ou
p
wh
ic
h w
as
es
ta
bl
is
he
d
by
th
e
Pa
rt
ie
s.
Th
e
me
mb
er
s
of
th
e
ta
sk
fo
rc
e
we
re
as
si
gn
ed
to
th
e
ta
sk
by
th
ei
r
ag
en
ci
es
.
So
me
of
th
es
e
in
di
vi
du
al
s
al
so
wo
rk
ed
on
IJ
C
su
bg
ro
up
s,
bu
t
th
e
IJ
C
or
WQ
B
ha
d
no
di
re
ct
in
pu
t
in
to
th
ei
r
de
li
be
ra
ti
on
s.
Th
e
in
fo
rm
at
io
n
th
ey
us
ed
,
wa
s
in
mo
st
ca
se
s,
86
  
 th
e
sa
me
ba
si
c
da
ta
us
ed
by
th
e
WQ
B
an
d
PL
UA
RG
bu
t
wi
th
so
me
ad
di
ti
on
aT
da
ta
an
d
so
me
ti
me
s
di
ff
er
en
t
me
th
od
s
fo
r
es
ti
ma
ti
ng
to
ta
T
To
ad
s.
Th
e
so
ur
ce
s
of
in
fo
rm
at
io
n,
me
th
od
s
of
es
ti
ma
ti
ng
To
ad
in
gs
,
an
d
mo
de
TT
in
g
cr
it
er
ia
ar
e
be
in
g
re
vi
ew
ed
by
th
e
ta
sk
fo
rc
e
an
d
re
co
mm
en
da
ti
on
s
wi
IT
be
ma
de
as
to
th
e
mo
st
ap
pr
op
ri
at
e
me
th
od
s
fo
r
es
ti
ma
ti
ng
Io
ad
in
g
fi
gu
re
s
an
d
es
ta
bT
is
hi
ng
ta
rg
et
To
ad
s.
‘
Th
e
ta
sk
fo
rc
e
wi
TI
aT
so
ev
aT
ua
te
th
e
aT
te
rn
at
iv
e
ma
na
ge
me
nt
st
ra
te
gi
es
to
me
et
th
e
aT
To
ca
te
d
Io
ad
in
g
Ti
mi
ts
.
Th
e
ta
sk
fo
rc
e
is
ex
pe
ct
ed
to
pr
ep
ar
e
an
in
te
ri
m
re
po
rt
in
th
e
su
mm
er
of
19
79
an
d
a
fi
na
T
re
po
rt
by
De
ce
mb
er
19
79
.
L
A
N
D
A
P
P
L
I
C
A
T
I
O
N
OF
M
U
N
I
C
I
P
A
L
W
A
S
T
E
W
A
T
E
R
Th
e
WQ
B
is
co
nd
uc
ti
ng
an
aT
ys
es
fo
r
th
e
Co
mm
is
si
on
of
in
fo
rm
at
io
n
av
ai
Ta
bT
e
on
Ta
nd
di
sp
os
ai
of
mu
ni
ci
pa
T
wa
st
ew
at
er
.
A
st
at
e-
of
—t
he
—a
rt
re
vi
ew
of
th
is
tr
ea
tm
en
t
me
th
od
is
in
th
e
fi
na
T
st
ag
es
of
pr
ep
ar
at
io
n.
D
R
E
D
G
I
N
G
S
U
B
C
O
M
M
I
T
T
E
E
A
Dr
ed
gi
ng
Su
bc
om
mi
tt
ee
wa
s
fo
rm
ed
in
Fe
br
ua
ry
19
79
by
th
e
Wa
te
r
Qu
ai
it
y
Bo
ar
d
in
co
mp
ii
an
ce
wi
th
An
ne
x
7
of
th
e
19
78
Gr
ea
t
La
ke
s
Wa
te
r
Qu
aI
it
y
Ag
re
e-
me
nt
.
Th
is
Su
bc
om
mi
tt
ee
wi
TT
re
vi
ew
th
e
re
po
rt
of
th
e
In
te
rn
at
io
na
T
Wo
rk
in
g
Gr
ou
p
on
th
e
Ab
at
em
en
t
an
d
Co
nt
ro
T
of
Po
TT
ut
io
n
fr
om
Dr
ed
gi
ng
Ac
ti
vi
ti
es
wh
ic
h
wa
s
fo
rm
ed
to
co
mp
Ty
wi
th
th
e
19
72
Gr
ea
t
La
ke
s
Wa
te
r
Qu
aT
it
y
Ag
re
em
en
t.
Th
e
Wo
rk
in
g
Gr
ou
p
re
vi
ew
ed
ex
is
ti
ng
dr
ed
gi
ng
pr
ac
ti
ce
s,
pr
og
ra
ms
,
Ta
ws
an
d
re
gu
ia
ti
on
s
an
d
in
it
s
19
75
re
po
rt
,
ma
de
re
co
mm
en
da
ti
on
s
on
si
te
-s
pe
ci
fi
c
ev
aI
ua
ti
on
s
of
pr
oj
ec
ts
an
d
co
mp
at
ib
ie
pr
og
ra
ms
to
go
ve
rn
th
e
di
sp
os
ai
of
dr
ed
ge
d
ma
te
ri
ai
in
op
en
wa
te
r.
‘
In
th
e
ma
in
te
na
nc
e
of
na
vi
ga
ti
on
ch
an
ne
is
an
d
ha
rb
or
s
in
th
e
Gr
ea
t
La
ke
s,
su
bs
ta
nt
ia
T
qu
an
ti
ti
es
of
se
di
me
nt
ar
e
dr
ed
ge
d
an
nu
aT
Ty
.
Du
ri
ng
th
e
pe
ri
od
19
66
to
19
72
,
th
is
am
ou
nt
ed
to
so
me
60
mi
TI
io
n
cu
bi
c
me
tr
es
wi
th
th
e
Un
it
ed
St
at
es
dr
ed
gi
ng
ac
ti
vi
ti
es
ac
co
un
ti
ng
fo
r
79
pe
r
ce
nt
of
th
e
to
ta
l.
Si
nc
e
19
75
,
th
er
e
ha
s
be
en
an
in
cr
ea
si
ng
co
mm
it
me
nt
to
th
e
us
e
of
co
nf
in
e-
me
nt
fa
ci
ii
ti
es
fo
r
dr
ed
ge
d
ma
te
ri
aT
(T
ab
Te
8.
1)
.
In
19
78
,
co
nf
in
ed
di
sp
os
aT
wa
s
us
ed
fo
r
ap
pr
ox
im
at
ei
y
85
pe
r
ce
nt
an
d
70
pe
r
ce
nt
of
th
e
dr
ed
gi
ng
qu
an
ti
ti
es
fr
om
th
e
Un
it
ed
St
at
es
an
d
Ca
na
di
an
ac
ti
vi
ti
es
,
re
sp
ec
ti
ve
ly
.
Co
ns
tr
uc
ti
on
co
st
s
fo
r
co
nf
in
em
en
t
fa
ci
Ti
ti
es
ca
n
su
bs
ta
nt
ia
TT
y
in
cr
ea
se
co
st
s
fo
r
dr
ed
gi
ng
pr
oj
ec
ts
on
th
e
Gr
ea
t
La
ke
s.
Fo
r
in
st
an
ce
,
a
fa
ci
Ti
ty
is
be
in
g
co
ns
tr
uc
te
d
at
Po
in
te
Mo
ui
TT
ee
on
La
ke
Er
ie
by
th
e
Co
rp
s
of
En
gi
ne
er
s
at
an
es
ti
ma
te
d
co
st
of
$4
5
mi
IT
io
n.
Th
is
si
te
wi
TT
co
nt
ai
n
a1
]
dr
ed
ge
d
ma
te
ri
aT
ob
ta
in
ed
du
ri
ng
a
10
—y
ea
r
pe
ri
od
of
ma
in
te
na
nc
e
an
d
pe
rm
it
dr
ed
gi
ng
in
th
e
De
tr
oi
t
Ri
ve
r
an
d
Ro
ug
e
Ri
ve
r
na
vi
ga
ti
on
ch
an
ne
Ts
,
p1
us
aT
T
ma
te
ri
ai
s
wh
ic
h
ha
ve
be
en
ac
cu
mu
Ta
ti
ng
in
na
vi
ga
ti
on
ch
an
ne
Ts
an
d
ha
ve
no
t
be
en
dr
ed
ge
d
pe
nd
in
g
co
mp
Te
ti
on
of
th
e
co
nf
in
ed
fa
ci
Ti
ty
.
A
fa
ci
Ti
ty
un
de
r
co
ns
tr
uc
ti
on
at
Th
un
de
r
Ba
y,
On
ta
ri
o
wi
TT
co
st
an
es
ti
ma
te
d
$6
.4
mi
TT
io
n
an
d
wi
Ti
ac
co
mm
od
at
e
th
e
ma
in
te
na
nc
e
dr
ed
gi
ng
re
qu
ir
em
en
ts
of
La
ke
he
ad
Ha
rb
ou
r
fo
r
a
20
-y
ea
r
pe
ri
od
.
87
 
   
TABLE 8.1
GR
EA
T
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KE
S
DR
EO
GI
NG
AC
TI
VI
TI
ES
19
75
—1
97
8
(quantities in thousands of cubic metres)
VOLUME
YEA
R
TOT
AL
VOL
UME
DRE
OGE
D
OPE
N W
ATE
R D
ISP
OSA
L
U.S
.
Can
ada
U.S
.
Can
ada
197
5
6,4
59
247
1,9
87
196
197
6
5,9
35
154
1,8
07
67
197
7
5,0
26
913
1,4
40
479
197
8
5,1
89
750
768
225
      
The
Dre
dgi
ng
Sub
com
mit
tee
is
pre
sen
tTy
rev
iew
ing
exi
sti
ng
pra
cti
ces
in
bot
h c
oun
tri
es
reT
ati
ng
to
dre
dgi
ng
act
ivi
tie
s a
nd
pTa
ns
to
dev
eTo
p c
omp
ati
bIe
guideTines and criteria for dredging activities in the boundary waters by
Dece
mber
1, 1
979.
It i
s a1
$o p
repa
ring
a re
gist
er o
f si
gnif
ican
t dr
edgi
ng
projects with pertinent statistics to aTIow for assessment of poTTution
Ioadings from dredged materiaT to the Great Lakes System.
NONPOINT SOURCE ADVISORY GROUP
The Water QuaTity Board instructed the RemediaI Programs Subcommittee to
organize a group to deveTop a process for reporting on progress made by juris-
dictions in compTying with the requirements of the 1978 Great Lakes Water
QuaTity Agreement to controI poTTution from nonpoint sources.
POLLUTION FROM LAND USE ACTIVITIES REFERENCE GROUP
The Water QuaTity Board reviewed the report of the PoIIution from Land Use
Activities Reference Group (PLUARG) and sent its comments to the Commission as
required in its roTe as principaT advisor to the Commission (Attachment 3).
The comments highTighted a number of concerns, particuIarTy those associated
with the controI of phosphorus, which the Board feeTs shoqu be c1arified
before consideration of further phosphorus reduction measures. The Joint
Phosphorus Management Strategies Task Force wiTI address the phosphorus
questions posed by the WQB.
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D.0. - dissoived oxygen. Oxygen dissoived in water, necessary to support
aquatic iife.
Ecosystem — interactive system of a bioiogicai community and the totai environ-
ment in which it exists.
Effiuent - water discharged from a pipe or treatment piant.
Entrainment of fish — when fish are puiied into and through pumps and pipes
such as are used in processes requiring cooiing waters.
EPA - United States Environmentai Protection Agency
Eutrophic - abundant in nutrients; waters highly productive in piants and
organisms frequentiy resuiting in oxygen depietion.
Grey water - waste from kitchen, bath, shower, and cieaning water on ships.
Guideiines - suggested criteria for programs or effiuent iimitations.
3H — tritium; radioactive isotope of hydrogen with atomic weight of 3.
Hypoiimnion - part of iake beiow the thermociine.
ICRP — Internationai Commission on Radioiogicai Protection
IJC — Internationai Joint Commission. Estabiished by the Boundary Waters
Treaty of 1909 with 3 United States and 3 Canadian members.
Impingement of fish - when fish are forced against a structure.
Irradiate - to treat by exposure to radiation.
L — iiter
Loadings - totai weight of poiiutant to a water body over a specified time,
e.g. tonnes per year of phosphorus.
m3/d - cubic meters per day
Manifest system - in this instance, written record of materiais containing
information about their origin and aii steps in handiing up to disposai or
destruction.
MGD — miiiions of gaiions per day
mg/L — miiiigrams per iiter
Mirex - dodecachioropentacyciodecane; an insecticide and fire retardant for
piastics, rubber, paint, paper, and eiectricai goods.
Mixing zones - a designated area in which Agreement water quality objectives
need not be met; area where discharges mix with receiving waters.
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je
ct
iv
es
or
do
me
st
ic
cr
it
er
ia
ar
e
exceeded.
22
6R
a
—
ra
di
um
-2
26
;
a
ra
di
oa
ct
iv
e
is
ot
op
e
of
th
e
el
em
en
t
ra
di
um
wi
th
an
a
t
o
m
i
c
w
e
i
g
h
t
of
22
6.
-
Ra
di
on
uc
li
de
-
an
el
em
en
t
wi
th
an
un
st
ab
le
nu
cl
eu
s
wh
ic
h
wi
ll
ev
en
tu
al
ly
di
s-
integrate releasing energy.
re
m
-
ro
en
tg
en
eq
ui
va
le
nt
ma
n;
st
an
da
rd
ra
di
at
io
n
do
se
un
it
.
SA
B
—
Gr
ea
t
La
ke
s
Sc
ie
nc
e
Ad
vi
so
ry
Bo
ar
d
Se
co
nd
ar
y
tr
ea
tm
en
t —
pr
im
ar
y
tr
ea
tm
en
t
pl
us
ba
ct
er
ia
l
ac
ti
on
to
re
mo
ve
or
ga
ni
c
parts of the waste.
Sl
ud
ge
-
so
li
ds
re
mo
ve
d
fr
om
se
wa
ge
.
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9°S
r
—
a r
adi
oac
tiv
e
iso
top
e
of
the
eie
men
t
str
ont
ium
wit
h
ato
mic
wei
ght
of 90.
STP — Sewage Treatment PTant
t
—
to
nn
e
(m
et
ri
c
ton
)
=
1,
00
0
ki
To
gr
am
s
=
2,
20
5
po
un
ds
TDS
— t
ota
T d
iss
oTv
ed
soT
ids
;
dis
soT
ved
mat
eri
ais
.
The
rmo
cTi
ne
— t
he
bou
nda
ry
bet
wee
n
the
wat
er
in
the
top
par
t
and
the
bot
tom
par
t o
f a
Tak
e.
The
top
(ep
iTi
mni
on)
and
bot
tom
(hy
poi
imn
ion
)
wat
er
do
not
mix
bec
aus
e t
hei
r t
emp
era
tur
es
are
dif
fer
ent
;
in
the
sum
mer
,
the
sur
fac
e w
ate
r i
s w
arm
er.
Aft
er
a t
her
moc
iin
e f
orm
s i
n t
he
spr
ing
,
it
bTo
cks
the
tra
nsf
er
of
oxy
gen
to
the
bot
tom
wat
er,
so
the
re
may
not
be
enough oxygen for Tiving organisms.
Tox
ic
poT
Tut
ant
s -
tho
se
com
pou
nds
whi
ch,
in
suf
fic
ien
t a
mou
nt
on
or
in
an
orga
nism
can
caus
e de
ath,
dise
ase,
muta
tion
, d
efor
mity
or m
anun
ctio
n i
n
that organism or its offspring.
TSS — totaT suspended soTids; smaTT particTes of soTid materiaTs.
ug/g - micrograms per gram
Wate
r qu
aTit
y ob
ject
ives
- un
der
the
Grea
t La
kes
Wate
r Qu
aTit
y Ag
reem
ent,
goai
s
set by the Governments of United States and Canada for protection of the
uses of the Great Lakes.
Wate
r qu
aTit
y st
anda
rd
- a
crit
erio
n or
obje
ctiv
e fo
r a
spec
ific
wate
r us
e th
at
is incorporated into enforceable reguiations.
WQB — Great Lakes Water Quaiity Board
NWTP - Nastewater Treatment PTant
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REPORT OF THE STEERING COMMITTEE FOR
TOX
IC
AND
HAZ
ARD
OUS
SUB
STA
NCE
S
WOR
KSH
OPS
JUNE 1979 -
CONCLUSIONS
1.
10.
The
sta
te
of
the
art
of
haz
ard
ass
ess
men
t
is
in
an
ear
Ty
sta
ge
of
de
ve
To
pm
en
t,
and
is
not
as
ad
va
nc
ed
as
fi
rs
t
as
su
me
d.
Vir
tua
TTy
aTT
the
res
our
ces
ava
iTa
bTe
for
tox
ic
sub
sta
nce
s
con
tro
T
pro
gra
ms
hav
e
bee
n d
evo
ted
to
the
ear
Ty
sta
tes
of
haz
ard
ass
ess
men
t
(s
pe
ci
fi
ca
TT
y,
Tis
t
de
ve
To
pm
en
t)
and
to
re
gu
Ta
ti
on
.
The
re
is
a T
ack
of
coo
rdi
nat
ion
bet
wee
n t
he
haz
ard
ass
ess
men
t a
nd
con
tro
T
pha
ses
of
tox
ic
sub
sta
nce
s
pro
gra
ms.
The
re
are
fun
dam
ent
aT
dif
fer
enc
es
bet
wee
n
the
pro
gra
m
ori
ent
ati
ons
at
the
nat
ion
aT
Tev
eT
and
at
the
Toc
aT
Tev
eT
(st
ate
,
pro
vin
cia
T,
and
nat
ion
aT)
.
The
tim
e f
ram
e f
or
act
ion
at
the
Toc
aT
Tev
eT
is
muc
h
sh
or
te
r
th
an
th
at
at
the
na
ti
on
aT
Tev
eT.
Th
us,
ha
za
rd
as
se
ss
me
nt
needs of the two TeveTs are different.
Haz
ard
ass
ess
men
t
sig
nif
ies
dif
fer
ent
thi
ngs
to
dif
fer
ent
peo
pTe
(ag
enc
ies
),
is
imp
Tem
ent
ed
in
dif
fer
ent
way
s,
and
is
fre
que
ntT
y
confused with risk assessment.
Th
er
e
is
a
Ta
ck
of
co
mm
un
ic
at
io
n
-
bo
th
wi
th
in
an
d
be
tw
ee
n
ha
za
rd
as
se
ss
me
nt
pr
og
ra
ms
-
wh
ic
h
ha
s
re
su
Tt
ed
in
fr
ag
me
nt
at
io
n
an
d
dupTication of efforts.
Th
er
e
is
a
Ta
ck
of
un
de
rs
ta
nd
in
g
of
An
ne
x
12
of
th
e
Ag
re
em
en
t
an
d,
co
ns
eq
ue
nt
Ty
,
of
a
co
mm
it
me
nt
to
im
pT
em
en
t
it
.
Th
er
e
is
a
se
ri
ou
s
Ta
ck
of
to
xi
co
To
gi
ca
T
in
fo
rm
at
io
n
an
d
of
in
fo
rm
at
io
n
on
th
e
ph
ys
ic
aT
an
d
ch
em
ic
aT
pr
op
er
ti
es
of
ch
em
ic
aT
su
bs
ta
nc
es
;
in
fo
rm
at
io
n
no
w
av
ai
Ta
bT
e
is
no
t
cu
rr
en
tT
y
av
ai
Ta
bT
e
in
a
centraT storage Tocation.
Pr
io
ri
ty
se
tt
in
g
by
ha
za
rd
as
se
ss
me
nt
is
an
es
se
nt
ia
T
pa
rt
of
to
xi
cs
pr
og
ra
ms
bu
t
sh
oq
u
co
ns
um
e
on
Ty
a
sm
aT
T
pa
rt
of
th
e
re
so
ur
ce
s
committed to the program.
So
me
vi
ab
Te
(o
pe
ra
bT
e)
ha
za
rd
as
se
ss
me
nt
pr
oc
ed
ur
es
ar
e
un
de
rw
ay
an
d
th
er
e
is
a
de
fi
ni
te
ne
ed
to
bu
de
on
th
es
e.
BACKGROUND
Ba
se
d
on
th
e
ab
ov
e
co
nc
Tu
si
on
s
an
d
on
th
e
di
sc
us
si
on
at
th
e
wo
rk
sh
op
,
th
e
Co
mm
it
te
e
ha
s
ar
ri
ve
d
at
th
e
fo
TT
ow
in
g
st
at
em
en
t
of
th
e
ge
ne
ra
T
ha
za
rd
ass
ess
men
t
pro
bTe
m
in
the
Gre
at
Lak
es
Bas
in.
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ITHE BASIC PROBLEM
Th
er
e
is
a
ve
ry
la
rg
e
nu
mb
er
of
ch
em
ic
al
s
wh
ic
h
ar
e
po
te
nt
ia
ll
y
to
xi
c,
ei
th
er
si
ng
ly
or
in
co
mb
in
at
io
n,
pr
es
en
t
in
th
e
Gr
ea
t
La
ke
s
Ba
si
n.
We
ne
ed
to
(1)
co
nt
in
ua
ll
y
id
en
ti
fy
ch
em
ic
al
s
of
co
nc
er
n,
(2)
fo
cu
s
sc
ar
ce
re
so
ur
ce
s
on
a
sm
al
l
nu
mb
er
of
ch
em
ic
al
s
of
hi
gh
er
co
nc
er
n
in
or
de
r
to
co
nt
ro
l
th
es
e
at
th
e
so
ur
ce
,
(3)
de
ve
lo
p
sy
st
em
s
to
pr
ov
id
e
ea
rl
y
wa
rn
in
gs
an
d
as
se
ss
me
nt
,
an
d
(4)
con
duc
t
res
ear
ch
on
the
se
sub
sta
nce
s
to
pro
vid
e
nec
ess
ary
dec
isi
on
information.
As
a f
irs
t
ste
p
in
imp
rov
ing
haz
ard
ass
ess
men
t
in
the
Gre
at
Lak
es
Bas
in,
th
e
Co
mm
it
te
e
su
gg
es
ts
th
e
fo
ll
ow
in
g
as
a g
en
er
al
op
er
at
io
na
l
de
fi
ni
ti
on
:
 
Haz
ard
Ass
ess
men
t
is
an
ord
erl
y
pro
ces
s
usi
ng
ava
ila
ble
dat
a
and
inf
orm
ati
on
in
a c
onc
ert
ed,
log
ica
l
man
ner
to
scr
een
che
mic
al
sub
sta
nce
s a
nd
to
ide
nti
fy
tho
se
sub
sta
nce
s o
n w
hic
h s
car
ce
resources should be focussed.
Haz
ard
Ass
ess
men
t c
ons
ist
s o
f a
ser
ies
of
pro
gre
ssi
vel
y m
ore
det
ail
ed
scr
een
s t
hat
are
use
d f
or
dif
fer
ent
pur
pos
es.
It
is
a d
yna
mic
,
evo
lut
ion
ary
pro
ces
s t
hat
inv
olv
es
tra
nsf
er
of
inf
orm
ati
on
bet
wee
n l
eve
ls
in
the
pro
gra
m,
and
imp
rov
eme
nt
in
met
hod
s a
s m
ore
inf
orm
ati
on
bec
ome
s a
vai
lab
le,
as
wel
l
as
a
rea
sse
ssm
ent
of
che
mic
al
sub
sta
nce
s o
n a
reg
ula
r b
asi
s.
A g
ene
ral
sch
eme
of
the
rol
e o
f h
aza
rd
ass
ess
men
t i
n o
ver
all
tox
ic
sub
-
sta
nce
s c
ont
rol
pro
gra
ms
is
sug
ges
ted
in
Tab
le
A-1.
The
sta
rti
n
poi
nt
for
the
sch
eme
is
the
che
mic
als
in
use
(63
,00
0 s
ubs
tan
ces
est
ima
ted
).
RECOMMENDATIONS
1.
The
Ste
eri
ng
Com
mit
tee
rec
ogn
ize
s a
n i
mme
dia
te
nee
d f
or
a h
aza
rd
ass
ess
-
men
t
sch
eme
to
scr
een
the
can
did
ate
sub
sta
nce
s
fou
nd
in
the
Gre
at
Lak
es
Bas
in
so
tha
t
a n
eed
ed
tox
ic
sub
sta
nce
s
prO
gra
m
can
be
pla
nne
d
and
car
rie
d
out
in
a c
rit
ica
l
man
ner
.
The
fol
low
ing
mea
sur
es
sho
uld
be
car
rie
d
out
:
(a)
the
exi
sti
ng
Mic
hig
an
haz
ard
ass
ess
men
t p
roc
ess
sho
uld
be
use
d a
s t
he
pro
ces
s
for
ini
tia
lly
scr
een
ing
the
can
did
ate
che
mic
al
sub
sta
nce
s,
(b)
a l
ist
of
can
did
ate
che
mic
als
sho
uld
be
sub
mit
ted
fro
m v
ari
ous
Gre
at
La
ke
s
Ba
si
n
so
ur
ce
s
fo
r
th
e
in
it
ia
l
sc
re
en
,
(c)
the
dat
a b
ase
der
ive
d f
rom
thi
s p
roc
ess
sho
uld
be
mad
e a
vai
lab
le
for
the
Gre
at
Lak
es
Bas
in
age
nci
es.
The
who
le
scr
een
ing
pro
ces
s s
hou
ld
be
as
ope
n a
s p
oss
ibl
e t
o e
nab
le
inf
orm
ati
on
to
be
mad
e a
vai
lab
le
at
eve
ry
step
. T
he
dat
a b
ase
sho
uld
be
mad
e c
omp
ati
ble
wit
h t
he
Uni
ted
Stat
es f
eder
al c
hemi
cal
info
rmat
ion
base
and
ISHO
W,
the
data
base
developed under the Science Advisory Board's sponsorship.
(d)
a cl
eari
ng h
ouse
pert
aini
ng t
o ac
tivi
ties
on h
azar
d as
sess
ment
of
toxic substances should be established. The information inventory
should be updated on a regular and frequent basis,
(e) similar, well-planned and coordinated efforts should be instituted
for the other parts of the toxic substances program to establish:
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 i)
an
add
iti
ona
i
scr
een
ing
pro
ces
s
usi
ng
inv
ent
ory
dat
a,
use
pat
ter
ns
sur
vey
s,
and
ear
iy
war
nin
g m
oni
tor
ing
sys
tem
s t
o
further refine the candidate Tist.
ii) a risk assessment process.
2.
A n
ew
wor
kin
g g
rou
p
cho
sen
fro
m r
egu
iat
ory
age
ncy
sta
ff
act
ive
iy
eng
age
d
in
haz
ard
ass
ess
men
t s
hou
id
be
est
abi
ish
ed
to
dev
eio
p
and
imp
iem
ent
the
haz
ard
ass
ess
men
t p
roc
ess
.
FuT
T t
ime
sta
ff
sho
uid
be
ded
ica
ted
soi
eiy
to
thi
s a
cti
vit
y t
o a
ssi
st
the
wor
k g
roup
.
Con
tra
ct
res
our
ces
sho
qu
be
mad
e
av
ai
ia
bi
e
to
th
e
wo
rk
gr
ou
p.
3.
Oth
er
wor
ksh
ops
pia
nne
d (
Ear
iy
War
nin
g S
yst
ems
and
Dat
a M
ana
gem
ent
and
Acqu
isit
ion)
sho
qu
be d
efer
red
unti
T t
he a
ctiv
itie
s of
the
haza
rd
as
se
ss
me
nt
wo
rk
in
g
gr
ou
p
ar
e
de
fi
ne
d.
TABLE A—l
OVERALL TOXIC SUBSTANCES CONTROL SCHEME
SCR
EEN
FOC
US
0F
EFF
ORT
DEG
REE
OF
NUM
BER
OF
DETAIL SUBSTANCES
 
Firs
t Le
vel
Prio
rity
Tist
s,
chem
icai
s fo
und
Gene
ra]
Larg
e
through monitoring, preiiminary
inventories, use-pattern surveys
Sec
ond
Lev
ei
Haz
ard
ass
ess
men
t o
f t
he
che
mic
ais
through examination of physicai,
chemicai and toxicoiogicai proper
ties. No effort is made to rank the
chemicais passing through the screen.
An exampie of this screening process
is the Michigan Criticai MateriaTs
Hazard Assessment.
Th
ir
d
Lev
ei
Pr
od
uc
ti
on
,
use
,
To
ca
ti
on
,
sp
ec
ia
i
studies, exposure Teveis, human +
ec
oi
og
ic
ai
ef
fe
ct
s
mo
ni
to
ri
ng
-
eq
ua
i
effort given to aTT substances.
Hazard Assessment Stops Here
Fo
ur
th
Lev
ei
Ri
sk
as
se
ss
me
nt
,
so
ci
ai
,
ec
on
om
ic
,
poiiticai factors
Fifth Levei Decision on controi
   
V
Six
th
Lev
ei
Reg
uia
tio
n,
enf
orc
eme
nt,
and
Spe
cif
ic
Sma
ii
surveiiiance
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 UTTADTTTUETUT TU
HAZARDOUS WASTE CONTROL PROGRAMS
CONCLUSIONS BY THE WATER QUALITY BOARD REPORTED IN JULY 1978
The nationaT governments in both countries have stated that the respon—
sibiTities for controT of hazardous wastes rests primariTy with the state or
provinciaT TeveT of government. The federaT governments are invoTved with
certain aspects of siting and interstate, interprovinciai, and internationaT
transportation of waste materiaTs.
The most difficuTt probTem at the present time is the Tocation of TandfiTT
sites and Tiquid industriaT waste faciTities. It appears that more and more
government intervention may be required in the siting and operation of both
types of faciTities.
The technoTogy for waste processing is generaTTy avaiTabTe, but the
deveTopment and appTication of technoTogy at the waste source or within
manufacturing processes woqu be usefuT in reducing the probTem.
There is an obvious need for a concerted program invoTving, primariTy,
federaT and provinciaT or state TeveTs of government to advise peopTe in
objective and anaTyticaT terms as to the character of the probTem and the
soTutions avaiTabTe. They shoqu be advised as to the necessity of deveToping
soTutions and the consequences of not deveToping soTutions to hazardous waste
disposai probTems in their communities.
The
Boa
rd'
s i
nte
res
t i
s w
ith
in
the
geo
gra
phi
caT
Tim
its
of
the
Gre
at
Lak
es
Bas
in
whi
ch
con
tai
ns
a s
ign
ifi
can
t p
ort
ion
of
the
ind
ust
ria
l w
ast
e g
ene
rat
ed
in
bot
h c
oun
tri
es.
It
is
evi
den
t t
hat
the
sca
Te
of
soT
uti
ons
tha
t m
ust
be
dev
eTo
ped
to
soT
ve
thi
s p
rob
Tem
is
not
res
tri
cte
d t
o t
he
Gre
at
Lak
es
Bas
in.
Ther
efor
e, r
ecom
mend
atio
ns
wiTT
have
to b
e ma
de t
o co
untr
ies
and
diff
eren
t
Tev
eTs
of
gov
ern
men
t w
ith
in
tho
se
cou
ntr
ies
to
ade
qua
teT
y a
ddr
ess
the
pro
bTe
m.
The
foTT
owin
g co
ncep
ts
sho
qu
be a
ddre
ssed
in d
eveT
opin
g pr
ogra
ms
in t
he
United States and Canada:
1.
The
Gre
at
Lak
es
jur
isd
ict
ion
s s
hoq
u a
dop
t c
omp
ati
bie
reg
uTa
tio
ns
for
the
cTa
ssi
fic
ati
on,
ide
nti
fic
ati
on,
tra
nsp
ort
ati
on,
and
dis
pos
aT
of
haz
ard
ous
wastes. These reguiations shoqu:
(a)
Est
abi
ish
a s
yst
em
of
man
ife
sts
to
ens
ure
gov
ern
men
taT
con
tro
T
of
was
te
man
age
men
t a
nd
the
pro
tec
tio
n o
f p
ubT
ic
hea
Tth
and
the
env
iro
n-
men
t.
Man
ife
sts
sh
oq
u
ori
gin
ate
wit
h
the
was
te
gen
era
tor
and
acc
omp
any
eac
h
shi
pme
nt
fro
m
its
ori
gin
aT
pro
duc
tio
n
thr
oug
h
its
uTtimate disposaT or destruction.
(b)
Req
uir
e
was
te
gen
era
tor
s
to
ide
nti
fy
the
ir
was
tes
,
inf
orm
age
nci
es
of
the
ir
pTa
ns
for
dis
pos
aT,
and
obt
ain
app
rov
ai
of
dis
pos
aT
pTa
ns.
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(c) Require that all those engaged in generation, transportation,
storage, and disposal of hazardous waste provide bonds to ensure safe
disposal of the waste.
All jurisdictions should develop procedures for the approval of processes
for safe disposal of specific categories of waste and the location of
low-risk sites for waste handling facilities.
Jurisdictions should identify manufacturing methods that result in waste
products that are difficult or impossible to dispose of and, following
that, require modification of such methods to eliminate or reduce the
quantities of such wastes over specified time limits.
Each jurisdiction should specify a state or provincial agency to approve
of sites for specific waste disposal processes and to publicly identify
and explain the location of approved sites for safe disposal of each
category of hazardous waste.
Feasibility studies to investigate acquisition and/or operation of
government—owned disposal sites should be initiated.
All Great Lakes jurisdictions should cooperate on establishing inter—
national, strategically located, properly operated disposal sites.
Governments should discourage the imposition of bans on the transportation
of hazardous wastes across jurisdictional or international boundaries by
allowing unrestricted movements when carriers meet requirements of a
proper waste manifest and have proof of advance approval by the receiving
jurisdiction.
Great Lakes jurisdictions, in addition to receiving public comment, should
engage in public education programs to stress that the use of approved
methods and sites ensures safe, adequate hazardous waste disposal.
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NTTIIIEIIINEIIIT IN
REVIEW OF THE PLUARG FINAL REPORT
TO
THE
INTERNATIONAL
JOINT
COMMISSION
by the
GREAT LAKES WATER QUALITY BOARD
OCTOBER 1978
The Water QuaTity Board commends the members of PLUARG and those asso—
ciated with the Reference Group for their successfuT efforts in deaIing with
an exceedingTy difficuIt and compIex aspect of Great Lakes poIIution. In
compTeting its task, PLUARG has increased understanding of nonpoint poITution
and mass Ioadings to the Takes. In one sense then, PLUARG constitutes the
finaI part of a triIogy of baseIine Tine studies of Great Lakes poIIution
anng with its companion groups, the Upper and Lower Lakes References. At the
same time, the Board appreciates that the subject matter of PLUARG, that of
nonpoint source poIIution, differed whoTTy in kind and quaIity from that of
the two previous reference studies. PLUARG's unique contribution was to pIace
Tand-based poITution sources to the Great Lakes in the context of an ecosystem
perspective.
It is cIear in reviewing the finaT summary vqume and in examining the
numerous technicaT reports of PLUARG, that much innovative and arduous
scientific work was undertaken in fquiTIing the terms of the reference. It
is recognized that PLUARG often worked at the outer Timits of existing knowi—
edge, not onIy in undertaking new research, but aTso in organizing existing
knowTedge. The Board aTso wishes to acknowIedge the scientific exceIIence
that was achieved.
The Board is pTeased to report to the Commission that overaTT, it supports
the findings of PLUARG. In particuIar, it finds that the Reference Group has
satisfactorily answered its first two reference questions: "Are the Boundary
Waters of the Great Lakes System being poTTuted by Iand drainage?" and "If the
answer to the foregoing question is in the affirmative, to what extent, by
what causes, and in what IocaIities is the poIIution taking pTace?". In addi-
tion the Board supports the recommendations for further work contained in
Section IV of the report.
The Board does, however, have some questions and suggestions regarding a
number of the concIusions and recommendations made by PLUARG contained in
Section III, which is Iarger in response to the third question contained in
the reference: “If the Group shoqu find that poIIution of the character just
referred to is taking pIace, what remediaI measures wouId, in its judgment, be
most practicabIe and what wouId be the probabTe cost thereof?".
 
The Board does not dispute any of the factuaI findings of the PLUARG as
reported in Sections 1 & 2 of its report, nor does the Board disagree with
principies underIying the PLUARG's recommendations. The Board, however, does
weigh some of these findings differentIy from PLUARG and, therefore, has some
reservations regarding some of the recommendations of the group. These
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reservations primarily center around the control of phosphorus as a whole lake
problem.
Although a significant portion of the PLUARG report is devoted to a
discussion of phosphorus, attention is also directed to other problems which
relate to "other nutrients, pest control products, sediments, and other pollu—
tants". Indeed, in the ordering of remedial priorities, recommendations
concerning toxic substances and radioactivity should be borne in mind.
CONTROL OF PHOSPHURUS
1. LOCAL AREA PROBLEMS
The Board concurs with PLUARG that remedial actions are required in areas
which are contributing directly to a localized nearshore phosphorus problem
(i.e. culturally accelerated eutrophication). PLUARG pointed out a number of
areas where the general water quality objectives of the Agreement and/or local
requirements as set by the jurisdictions are violated. In such instances, the
Board concurs that remedial measures be immediately implemented and would
suggest that it be left to the local jurisdiction to decide upon the most
effective measures - point source controls, nonpoint source controls, or a
gombination thereof - by utilizing the management framework put forward by
LUARG.
2. WHOLE-LAKE PROBLEMS
Recommendation 3.2.2 in the PLUARG report raises three fundamental issues
which the Board feels must be addressed before this recommendation is acted
upon. These concerns include the calculation of current loadings, the
designation of target loads and the programs necessary to reduce present loads
to the target loads.
a) Current Loads
The calculation of current loadings by the Reference Group is somewhat
larger than those reported by the SUrveillance Subcommittee in its annual
report to the Board.
The Board is confident that the two estimates
are
inherently compatible; however, that has yet to be demonstrated although
attempts are underway.
The differences, although small, are significant
when compared to the relative magnitude of nonpoint P loading reductions
recommended by PLUARG.
Thus, these variations must be adequately
explained before commitments
are made to implement nonpoint control
programs which promise comparable
loading reductions.
b) Target Loadings
The target loads for the Lower Lakes contained in the 1972 Agreement are
based upon what could be accomplished by controlling sewage treatment
plant effluents to the level of 1 mg/L phosphorus at plants larger than 1
million gallons per day.
As such, the achievement of these loads was not
associated with meeting a specific, predicted water quality in the lakes.
Over the past few years, significant advances have been made in our knowl-
edge of the process of eutrophication
and consequently it is possible to
predict, with greater precision than hitherto possible,
the relationship
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.loading data for tributaries as it affects target loads.
These factors
require further consideration before recommendations on implementing
cost—effective remedial measures can be made with confidence.
1')
POINT SOURCE CONTROLS
 
The Board has some specific reservations about the proposal to
achieve 0.5 mg/L P in the effluent from sewage treatment plants
larger than 1 MGD. The basis of the PLUARG recommendation is
acknowledged as being the best information available at this time.
However, the Board has reservations concerning the practicality of
consistently obtaining the 0.5 mg/L P level, especially at the larger
plants, and in the absence of additional stages of treatment. This
reservation is made in full recognition that some plants are already
meeting this effluent level and that some jurisdictions are in the
process of instituting this requirement in certain localities to meet
local problems.
The following summary of phosphorus load reductions due primarily to
the phosphorus limitations in detergents and removal of phosphorus at
municipal sewage treatment plants indicates the need for serious
consideration before recommending further remedial measures based on
whole lake phosphorus considerations.
Lake Erie
The direct point source phosphorus load to Lake Erie has been reduced
from approximately 10,000 tonnes per annum (t/a) in 1972-73 to 5,700
t/a in 1977 and is expected to be 2,100 t/a when all controls are in
place for the 1.0 mg/L phosphorus effluent limit. These loading data
are taken from those generated by the Surveillance Subcommittee.
Loads for tributaries have varied in the range of 6,500 t/a to 11,300
t/a from 1972 to 1977, the variation being largely attributable to a
combination of improvements in measuring methods and climatological
conditions.
The total load to Lake Erie including atmospheric, tributary, con—
necting channel and direct loads in 1977 was 14,576 tonnes. When all
point sources reach 1.0 mg/L, the total load would rangefrom 10,200
t/a to 16,200 t/a depending on tributary runoff, and compares favour-
ably with the 1976 target load of 14,600 tonnes. Total phosphorus
loads (excluding atmospheric loads) to Lake Erie were reduced from
17,450 tonnes in 1972 to 13,457 tonnes in 1977 resulting in a reduc~
tion of 3,993 tonnes.
Lake Ontario
The direct point source phosphorus load to Lake Ontario has been
reduced from approximately 6,300 t/a in 1972-73 to 2,600 t/a in 1977,
and is expected to be 1,300 t/a when all controls are in place for
the 1.0 mg/L phosphorus effluent limit.
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»
contribute pollutants, including phosphorus, to the lakes. Where sediments
are associated with localized problems, the Board would recommend the devel-
opment and implementation of remedial measures by the local jurisdictions.
In
the absence of a defined local problem, measures for controlling sediment from
agricultural and developing urban lands constitute a preventative approach
which PLUARG has recommended.
This
is described below.
PLUARG recommends sediment control for some agricultural areas and
developing urban areas.
In agricultural areas, it is noted that level 1
reduction can be achieved with little or no cost to the agricultural industry
and that elements of levels 2 and 3 can, in certain instances, be instituted
on the basis of improved agricultural productivity.
In these areas, the Board
recommends that a sediment control program be instituted by way of guidelines
and codes of practices and, as a priority, be applied to hydrologically active
areas through the utilization of PLUARG methodology.
Recognizing that
phosphorus is transported by such sediments, it is further recommended that
this approach be applied to guide the application of synthetic and natural
fertilizers.
With respect to developing urban areas, the Board concludes that control
programs associated with best management practices for erosion control be
instituted wherever possible.
ORGANIC COMPOUNDS, PESTICIDES, LEAD, AND MICRDDRGANISMS
The Board recognizes that PLUARG's comprehensive
approach to the reference
facilitated the identification of pollutants which were manifest
in land
drainage and other nonpoint
sources.
For organic compounds,
pesticides,
lead,
and microorganisms,
the Board would point out that controls
are for the most
part
best
directed
at
their
specific
source,
and
in fact
many
controls
are
in
place or in the process of
implementation.
The Board is in the process of
reviewing
the microbiological
objective.
This review is examining the
adequacy of existing criteria
in regard to microorganisms
in body contact
reCreational
waters
receiving
runoff
from
urban
and
agricultural
sources.
DEVELOPMENT OF MANAGEMENT PLANS
The
Board
supports
the
principles
underlying
the
concept
of
a management
plan
as
a comprehensive
approach
to
control
pollution
from nonpoint
sources.
Further,
the
Board
would
point
out
that
such management
plans
are
not
only
consistent
with
the
ecosystem
concept
but
serve
to
facilitate
a direct
application of the concept of actual pollution problems.
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